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Dear Mr. Nott and Mr. Cochran :
Camp Dresser & McKee Inc . (COM) is pleased to submit this Work Plan
for the South Cavalcade Street S i t e . It cons i s t s of two volumes:
Volume 1 is the technical portion of the Work Plan; Volume 2 contains
the costs. These costs are est imates, and they assume the use of
outside, private analytical laboratories and subsurface contractors
approved for Bas i c Order ing Agreements under our REM It contract .
These two volumes of the Work P l a n are accompanied by three other
documents: an Inter im Site Character izat ion Report, a Si te P l an , anda Project Operations Plan (POP). This makes a complete package. Onlythe technical portion of the Work P l a n and the Site P l a n have been
revised from the draft documents submitted February 22, 1985.
Cal l us if you have comments or quest ions ,
Sincere ly,
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EXECUTIVE SUMMARY

This Work Plan descr ibes the tasks to be performed for the Remedial Invest-
igate and the Feas ib i l i ty Study (R I/ F S ) at the South Cava l cade Street
SUe, Houston, Texas . The Work P l a n has been prepared by Camp Dresser S
HcKee Inc. (COM) in accordance with the U .S . Environmental Protect ion
Agency's Work Assignment No. 46-6L56 under the REM II - EPA Contract No
68-01 -6939/143/HP1 . The pr inc ipa l purpose of the Remedial Invest igat ion is
to character ize the South Cavalcade Street Site in terms of the nature and
the extent of contaminat ion and its threat to human health and the env iron-
ment. The Feas ib i l i ty Study is the process of ident ify ing, eva luat i ng , and
se lect ing the most feas ib l e remedial a l ternat ive in accordance with ac-
cepted standards.

The Work P l a n has been prepared based on ava i l ab l e informat ion for the
South Cavalcade Street Site . The focus of the Work P l an is on the add i-
t iona l informat ion and the evaluat ions needed to provide a bas i s for se-
lect ing the most cost-effect ive remedia l a l ternat ive for the South Cava l -
cade Street S i t e that responds to the es tab l i shed response ob j e c t ive s .
Support ing documents that have been prepared by COM inc lude the " Inter im
Site Charac te r i za t i on Report" and "Si te P l a n s " for the South Cava l cade
Street S i t e .

A fundamental assumption underlying the preparat ion of the Work Plan is
that the R I/FS wi l l be performed by a Potent ia l Respons ib l e Party, Koppers
Company, Inc. (Koppers ) of Pi t t sburgh , Pennsy lvan ia , and its subcontract-
ors Overs ight of th. R I /FS wi l l be performed by the U . S . Environmental
Protects Agency (CPA) and its contractors to assure conformance with the
Work P l a n and the Remedia l Act ion Objec t ive s .

Nat iona l Lumber and Creosot i ng Company began wood preserv ing and wood
treating operations on the site in 191 1 . Aer ia l photos of the s ite show
that the process ing/treatment fac i l i t ies were concentrated in parts of the
southern portion of the site, wi th wood storage yards occupying the remain-
ing parts of the southern and central port ions of the s i te . The northern
portion of the site appears to have been left vacant
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In 1940, Koppers acquired the s ite from Nat ional Lumber and Creosot ing
Company and continued operations until 1961 . The Koppers operation on the
site invo lved both creosoting and metal-salt wood process ing in the same
locations as those used by Nat ional Lumber and Creosot ing. However,
Koppers added a coal tar d i s t i l la t ion plant on the east s ide of the s ite.

After ceas ing operat ions on the South Cavalcade Street Site , Koppers dis-
mantled the wood treat ing and coal tar d i s t i l lat ion faci l it ies and sold the
site to Merchants Fast Motor Lines (Mer id ian Transport Company) . Merchants
retained ownership of the western half of the southern port ion of the site,
where they constructed a pal let ized trucking warehouse, and the central
th ird of the s ite, which they left undeveloped. The western half of the
southern portion of the site was sold to Rex King and is used by Pa l l e t i z ed
Truck ing, Inc. The northern portion of the side was sold to the Bapt ist
Foundation of Texas; Transcon Truck ing Lines and AJF Leas ing currently
lease portions of this tract . The area surrounding the s ite has been de-
veloped pr inc ipal ly for industr ia l and commerical use on the south, east,
and north s ides . The east s ide of the s ite is bounded by a distr ibut ion
center for Mobi l Oil Company and by low-income res ident ia l development.

In early 1983, the Harr is County Metropol i tan Trans i t Authority (MTA) ,
through the Houston Trans i t Consu l tants (HTC) invest igated the potential
for developing the s ite as a railyard, shop, and terminal faci l ity for its
proposed METRO-Stage One Regional Ra i l System. Dur ing the course of rou-
t ine pre l iminary geotechnical invest igat ions , McCle l l and Eng ineers , Inc.
(MEI ) detected indicat ions of probable contamination. The Texas Department
of Water Resources (TDWR) was not if ied and began an invest igat ion . At the
same time, MTA through HTC and MEI retained Camp Dresser & McKee Inc. (COM)
to perform a comprehensive contaminant survey. Short ly after the survey
was in it iated, however, the bond referendum necessary for the continued
development of the Houston Reg iona l Ra i l System fa i l ed , and further work
was cancel led. Although CDM' s work was incomplete, their three volume
report, "Cavalcade Contaminant Survey", dated July 11, 1983, nevertheless
provides the most detai led documentation of the nature and extent of
contamination at the South Cavalcade Street Site .

in
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In April 1984, TDWR recommended the South Cavalcade Street Site for inclu-
sion on the updated National Priority List {NPL) with a Hazard Ranking of
38 .7 . In response to in it iat ives by TDWR, Koppers retained MEI to perform
further site investigations. A MEI report, dated May 8, 1984, presents the
results of that study. On October 2, 1984, the site was placed on the NPL,
COM was ass igned the s ite as EPA' s contractor, under the REM II program in
December, 1984.

The Work Plan detai ls a total of sixteen tasks to be performed in carrying
out the Remedial Investigation and the Feasibil ity Study at the South
Cavalcade Street Site . These tasks are as fol lows:

TASK 0 - Develop Work Plan
TASK 1 - Comp i l e and Evaluate Background Information
TASK 2 - Perform Field Investigations
TASK 3 - Perform Endangerment Assessment
TASK 4 - Prepare Immediate Remedial Invest igat ion Report
TASK 5 - Prepare Draft Remedial Investigation Report
TASK 6 - Prepare Final Remedial Invest igat ion Report
TASK 7 - Develop Remedial Alternat ives
TASK 8 - Screen Remedial Alternatives
TASK 9 - Perform Laboratory Stud ies/Pi lot Test ing
TASK 10 - Evaluate Remedial Alternat ives
TASK 11 - Develop Conceptual Design
TASK 12 - Prepare Draft Feasibi l ity Study Report
TASK 13 - Prepare Final Feas ib i l i ty Study Report
TASK 14 - Perform EPA Designated Activit ies
TASK 15 - Report ing and Management

The overall schedule for performing the Remedial Investigation and the Fea-
s ib i l i ty Study is twenty months. The bulk of the work necessary to com-
plete Task 0 has already been performed in the development of the Work Plan
document, Interim Site Characterization Report, and the Site Plans . The
only remaining portions of Task 0 to be performed are the development of
company- and site-specific health and safety plans, quality assurance and
quality control plans, field sampling and analytical plans, and a site
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management p lan. Preparat ion of these plans by Koppers , subject to raview
and approval (as appropriate) by ERA, are requis i te to commencing onsite
work.
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1.0 INTRODUCTION

This Work Plan describes the tasks to be performed for the Remedial In-
vest igation and the Feas ib i l i ty Study (R I/FS) at the South Cavalcade Street
Site in Houston, Texas. The Work Plan has been prepared by Camp Dresser &
McKee Inc. (COM) in accordance with EPA' s Work Assignment No. 46-6L56. The
underlying premise of the Work Plan is that the RI/FS work at the South
Cavalcade Street Site wi l l be performed by a Potential Respons ib le Party,
Koppers Company, Inc. (Koppers) of Pittsburgh, Pennsylvania, and its
subcontractors. Oversight of the RI/FS work will be performed by the U .S .
Environmental Protection Agency (EPA) and its contractors to assure confor-
mance with the Work Plan and the Remedial Action Object ives .

The Work P l a n has been prepared based on the ava i l ab l e data for the South
Cavalcade Street Site . The princ ipal purpose of a Remedia l Invest igat ion
is to characterize the site in terms of the nature and the extent of con-
taminat ion at the s ite and its threat to human health and the environment .
The Feasibil ity Study is the process of identifying, evaluating, and
selecting the most feasible remedial alternative in accordance with the
National Contingency Plan.

The Work Plan focuses on gathering and evaluat ing the information needed to
provide a bas is for se lect ing one or more remedial alternat ives for the
s ite. Coordinat ion with other documents produced in para l le l with the Work
Plan is essent ia l . The first of these documents, prepared by COM, is an
Interim Site Character izat ion Report, conta in ing a deta i led description of
the site, its locat ion, history of operations, previous investigations, and
remedial actions taken to date and of the nature of the problem. Also
included in the Interim Site Characterization Report are the results of the
Initial Site Investigation. The second document is the accumulated group
of Site Plans, graphically presenting the current and historic use of the
site, local it ies where samples have been obtained in the past, and the
proposed sampl ing local i t ies , in an integrated fashion for easy reference.
The Site Plans also have been prepared by COM, but modif icat ions or addenda
to the Site Plans are antic ipated during the course of the Remedial
Invest igat ion.

1-1
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• Health and safety p l an s , governing all on-site invest igat ions ;
• Qua l i ty assurance and qual ity control p lans , governing all on-site

work, laboratory analyses, work conducted by outside contractorsand data va l idat ion ;
• Fie ld sampl ing and analyses plan, governing spec if ic procedures for

the col lect ion of samples and for the laboratory analyses and the
disposal of al l excess mater ia l s ;

• S i t e management plan, deta i l ing site operations and site security,
and inc luding contingency p lans ; and

• Data management p lan, contain ing the basic gu ide l ines for recordingand preserving data.

The Project Operat ions Plan (POP ) , prepared by COM is provided as an
example. The POP is a combinat ion of s ite spec if ic health and safety
p lans , qual ity assurance and qualty control p lan s , and sampl ing and analy-
t ical p lans . It is a basic guidance document for all f ie ld and analytical
act iv it ies as wel l as quality assurance throughout the RI/FS work. Koppers
sha l l be respons ib le for production of the pertinent plans govern ing their
work and shal l present those plans for review and approval by EPA prior toi n i t i a t i ng onsite invest igat ions .

<M
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2.0 BACKGROUND

2.1 SITE LOCATION AND H ISTORY

2 . 1 . 1 SITE LOCATION

The South Cavalcade Street Si te is located with in the incorporated bound-
aries of the City of Houston, Texas , the state ' s largest city and the fifth
largest in the nat ion.

The site covers about 69 acres in northeast Houston, about one mile south-
west of the intersect ion of Interstate Loop 610 North and U . S . Route 59
(Figure 2- 1 ) . The s ite is bounded on the north by Cava l cade Street , to the
south by Co l l i ng swor th Street , on the west by the Houston Bel t and Terminal
(HBST) Ra i l road Passenger Ma in and Maury Street , and on the east border by
the HBST Fre ight Ma in (now the Missour i and Pac i f i c R . 3 . ) .

2 . 1 . 2 SITE PLAN

The present land use of the South Cavalcade Street S i t e is predominate ly
commercia l , made up of several truck ing f i rms . A sout-ern tract of about
28 .3 acres , facing onto Col l i ng sworth Street to the south , is present ly
occupied by the Merchants Fast Motor Lines ( 1 4 .9 acres in the ownersh ip of
Herid ian Transport Company) on the southwest side of the tract, and 1 3 . 4
acres to the south east owned by Rex K i n g and occupied by Pa l l e t i z ed
Truck ing , Inc.

A central fact of some 18 .2 acres is a l so owned by the Mer id ian Transport
Company and is presently idle (undeveloped) land. The 22.5-acre northern
tract is owned by the Bapt i s t Foundat ion of Texas and presently occupied by
the Transcon Trucking Lines and AJF Leas ing , Inc . The northern tract
accesses to the north onto Cava lcade Street . Figure 2-2 disp lays the
present property ownership of the site.

O
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2 . 1 . 3 HISTORY OF SITE

The South Cavalcade Street Sue has a 70+ year history of industrial/
commercial use with potential for long-term contaminant pollution of the
site. "Cavalcade Contaminant Survey", a report in three volumes by Camp
Dresser & McKee, Inc. dated July 11, 1983, first documents the general
nature and extent of site pollution. Subsequently, the site was designated
by the U.S. Environmental Protection Agency (EPA) as a hazardous waste site
on the National Priority List (NPL) with a Hazardous Ranking Score (HRS) of
38.7 .

The National Lumber and Creosoting Company (NLCC) operated a wood-treatment
facility on the site from 1911 to 1939. An early aerial photo of the site
(1933) indicates the actual wood processing/treatment facil ities used by
the NLCC were concentrated in the southern end of the site along Col l ings-
worth Street, with wood storage yards occupying the remaining southern and
central parts of the site and vacant (idle) lands in the northern third. A
neighboring commercial development of about three acres, immediately across
the Houston Belt and Terminal (HBAT) railroad main to the west of the site,
and also fronting on Collingsworth Street, shows on the 1933 photo as well.
This property is identified at a later (and expanded acreage) stage as a
Mobil Oil Company products distribution center (wholesale).

In 1940, *;he Koppers Company, Inc. . (KCI ) acquired the property from NLCC
and operated a wood treating facility and coal tar distillation facility on
the site from 1940 to 1961. Aerial photos of the site during the period of
KCI operations (1944 and 1953) indicate only minor changes in site develop-
ment or use from the 1933 photo. The 1953 aerial photograph shows an
expansion of the Mobil Oil Company operations across the tracks west of the
site to about 10 acres, including the addition of a tank battery and rail
siding at the north end of the Mobil site approximately 1,000 feet north of
Collingsworth Street. Also, by 1953 some commercial development had begun
just to the north of the South Cavalcade Si te0 Although not confirmed
through deed records, interviews with early Koppers Company personnel,
previous owners and local residents indicate the probability of a smaller

<M
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sca le wood treatment operat ion just north of the present-day Cava l cadeStreet in the early I 950 ' s .

The KCI property south of the present-day Cavalcade Street was transferred
by recorded deed to Merchants Fast Motor L ines (Mer id i an Transport Company)
in 1962, The property was subsequently subd iv ided into three ownership
tracts * as shown previously on Figure 2-2. A northern portion of about
22 .5 acres was transferred to the Bapt i s t Foundat ion of Texas. Th i s tract
has been leased and developed by the Transcon Truck i ng L ines , with asub lease to AJF Leas i ng , Inc.

A central tract of about 18 .2 acres remains in the ownersh ip of the
Mer id i an Transport Company and is presently undeveloped and id le . The
southern tract of about 28 .3 acres was subd iv ided into two tracts after its
acqu i s i t ion by Mer id ian Transport Company in 1962. The southeastern 1 3 . 4
acres is owned by Rex K i n g and present ly used by Pa l l e t i z ed Truck ing , Inc.
The southwestern tract of 14 .9 acres remains in the ownersh ip of Mer i d i an
Transport Company and is developed for use of the Merchants Fast MotorL i n e s .

2 , 1 . 4 HISTORY OF RESPONSE ACTIONS
The Ho"ston Metropol i tan
"-0-Stage One Reg lona, .
"»"ty of inc lud ing the propert, !
C-alcade street Si te as , ̂  * '

contract to the HoustJ 7«
«". HTA. the f i r .HcC.enand Enflon, a geotechnica, invest igate o h 'invest igat ion, observat ions

HUH toxic waste mater1a l sareas.

At that fime (early 1933 ) , t h e
«ntro,, the Texas Department of

Probable conation of the
'

2-5
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""

the feas-
« the Sou h

to
<*
of thecommercial or industr ia l

r eSP °"Sib l e ">r hazardous Waste
' ( T D W R > > «s not if ied ofTDWR th«" init iated the
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state ' s process of investigation to determine the nature and extent of the
problem, the present and prior ownership and use of the site, and the
possibil ity of voluntary compliance with remedial clean-up operations at
the site.

At the same time, the Houston MTA, acting through HTC and its geotechnical
consultant MEI, contracted with the environmental engineering and consult-
ing firm Camp Dresser & Mckee Inc. (COM) to perform a comprehensive con-
taminant survey of the site. A three volume COM report entitled "Cavalcade
Contaminant Survey", dated July 11, 1983, provided the first detailed
assessment of the extent and nature of hazardous contamination at the
Cavalcade Site.

In Apri l , 1984, the TDWR recommended the site to the U.S . Environmental
Protection Agency (EPA) for inclusion on the National Priority List (NPL)
of hazardous waste sites. On October 2, 1984, the South Cavalcade Site was
placed on the NPL, with EPA taking the lead responsibil ity for subsequent
RI/FS efforts. The site has been ass igned a Hazardous Ranking System score
of 38.7 on the NPL.

In response to init iatives by the TDWR to secure remedial measures by pre-
vious owners of the s ite, the Koppers Company, Inc. (KCI ) of Pittsburgh,
Pennsylvania contracted with the Houston geotechnical consultants
McCle l land Engineers, Inc. (MEI) to perform further site investigations.
An MEI report to KCI , dated May 8, 1984, presents the results of that site
study. Subsequently, KCI contracted with the firm Environmental Research
and Technology, Inc. (ERT) of Pittsburgh, Pennsylvania to propose a work
plan for a RI/FS study on Koppers former Cavalcade Plant Site. A draft
"Proposed Work Plan , Remedial Investigation/Feasibi l ity Study, Koppers
Company, Inc. Former Cavalcade Plant Site, Houston, Texas" dated December
13, 1984, presents a proposed RI/FS program for the Koppers Company.

In December, 1984, the U .S . EPA authorized a work assignment for an RI/FS
on the South Cavalcade Street Site to COM under project REM II - EPA
Contract No. 63-01-6939/143A/P1, Document Control No. 143-WP1-WA-ANNM-1. A
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Work P l a n nemorandum by COM for ,
dated December 31, 1984, has been Street sit. ,

2 -2 . 1 PHYSIOGRAPHY

"

" P l a 1" Wlth "fr°m <">out 50 .0 feet

The general physiography of the s ite is a
^ntle s lope to the south and east. El
(mean «a leve l ) on the south to about
t o t h e n o r t h , an average s iope of less than 01 ,
-^ly to the south and east to local t 1 ^^ Dra1n"« " *>n-
Houston Sh ip c hann e l ) . '"butanes of Buffa lo Bayou (and the

So i l s

rr "" 2°' -• «-- :;:;;;:; -- .d i s t i n c t soi l strata. FianrP ? ̂ - . 6 S l t e shows four^ -- — on reconn:
9;;:rbo; ;; r

 t;;th
soiv°n^ions —

strata e levat ion and th ickness the fo ' ' ^ 3re va r^tions in
to the present thrcu^t the ̂  " 96nera l iZed ""

Strata
I
II
III
IV

Depth , _ft_
0-2
2- 10

10-20
20-80

: si lty fine sand clay

and

Fi9«re 2-3 a l so indicates the presence, at the t int f
'OH borings in early 1983, of s h a 1 1O W Wter tab "" reC°nna1ss——
one to five feet beneath the surface throuaho f ! C ° n d 1 t i ° nS at ^^ of
strata (strata IJI i n Figure 2 _3 ) appears °h

 SUe * The sha"«- sand
throughout the s i te and has a regional ext ° ^"^^tly presentt e n t a n d s 19n1f i c an c e off-site as

CM

Oo

001236



POI&

60

50

flOff\^-
g £.0
*o
coht
VI

1 30
fjuVu.
c•*•
§ £0
>o>u
u>

10

ICCFKD;
Stratum I
Stratum II

Stratum tit
Strdtum IV

( Fill
Soft co Very Stiff Sandy CLAV
and Clayey SAND
Medium Dense ta Very Oernse SAND
Very Stiff to Mdrd CLAV jn,d
SlUy CLAY «,UN Sdad and SHc Layers

SfCHOti A-A

Hyte1. Djtd conctrfttftg subsurface conditions have been obtdtneti
oC bari'itj locat ions only. Actua l cor idtc lorts dt loc jtumv
tt-tuc'cn t iur lnc/& mjy d i f fer from tde gcncrj lt/ecf prof i He
s'nnn here.

^no ioo

50

40

jo

20 o

TO

HorlfofH.il

Nota:

««««
ODM.«tf from

FIGURE 2-3
BOIL BORINGS & GENERALIZED SOIL PROFILE

CAMP
0 0 1 2 3 7

001237



IIIIIIIIIIIIIIIIIII

wel l * as indicated by Figure 2-4. Typical shallow sand layers common to
the Texas Gulf Coast area usually contain various amounts of silt. The
relative permeability of the sand strata will depend largely on the silt
content, which varies significantly from place to place. Permeabil it ies
will need to be determined on a site-by-site basis,

Geology

The geologic strata underlying the South Cavalcade Street Site consist
principally of interbedded sands, s i lts, and clays of the Beaumont
Formation, deposited in fluvial (river) and deltaic environments of the
Pleistocene Epoch, Clay and silt materials predominate in the upper 200 to
300 feet of the Beaumont Formation, with thin discontinuous layers of sand
seemingly occurring with random distribution. Thicker, more continuous
sand deposits occur in deeper parts of the Beaumonc Formation. The Liss ie
Formation, underlying the Beaumont, also shows extensive sand deposits in
the upper strata of the formation.

Hydrology

Both the Ussie Formation and the lower Beaumont Formation are common
sources of groundwater supplies in the Houston area, although yields are
small and considered inadequate for major exploitat ion. The deeper sands
of the Chicote and Evangeline Aquifers, at depths of over 1 ,000 feet, are
the local sources for major groundwater supplies.

The Beaumont Formation dips generally to the southeast. The regional dip
of the strata and the presence of the interbedding sands and clays influ-
ence the regional hydrogeology of the entire area. Published geologic
literature indicate that the principal areas of recharge for the Chicote
and Evangeline Aquifers occur several miles north of the site area.

The predominately clay and silty soils in the upper strata of the Beaumont
Formation, in conjunction with the southeastward dip of the formation,
serve as a confining layer for the underlying Chicote Aquifer, producing
artesian groundwater conditions in the aquifer. Discontinuous sand layers
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in the overlying Beaumont are considered too limited for effect ive recharge
to the deeper aquifers*

Dra inage

Surface drainage from the site consists of a system of poorly defined
surface ditches, with storm water inlets and catch bas ins to convey run-off
into the storm sewer system from the more developed areas on the south and
north ends of the site. The undeveloped central part of the site is poorly
drained, with surface ditches dra in ing to run-off ditches along the east
and west property borders in the railroad rights-of-way.

The southern two-thirds of the site drains generally to the south and east
into a southern extension of Hunting Bayou, while the northern third drains
to the east directly into Hunt ing Bayou. Hunt ing Bayou is a tributary to
the Houston Ship Channel several miles downstream of the s ite.

GrounGwater

A survey of existing water wells in the vicinity of the South Cavalcade
Site was conducted for the ear l i er McCle l l a nd Engineers study (report No.
0181-0546-2, dated September 30, 1932). Figure 2-5 depicts the location of
existing wells in relation to the site. Three common strata used for
groundwater suppl ies in the sUe area were ident if ied . The more sha l low of
the local aquifers is located at elevations of about 170 to 220 feet below
ground surface . This aquifer does not have a high yield and is restricted
primari ly to domestic uses. The second aquifer is found approximately at
depths of 400 to 600 feet. This aquifer is developed locally for mainly
industr ial purposes. A third aquifer is located typically below 1 ,000 feet
and is used primari ly as a municipal supply for the City of Houston.

Fau l t i ng

The Pecore Fault is the only known active fault in the vicinity of the
South Cavalcade Street Site . The fault trends approximately east-west and
intersects the surface just north of Cavalcade Street in the immediate
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vicinity of the site. The approximate mapped location of the Pecore Fault
in the site vicinity is shown on Figure 2-6. The predicted annual
differential movements across the fault are about 0.4 inches vertical and
0.1 inch horizontal. Many faults in the Houston area tend to act as
partial hydrogeologic barriers to groundwater movements. Isolated portions
of a groundwater aquifer may thus have different hydrogeologic character-
istics due to local faulting. The extensive withdrawal of groundwater and
petroleum supplies in the greater Houston area, resulting in active land
subsidence, has caused accelerated fault movements during recent years.

2 .2 .2 SITE DEVELOPMENT

Present site development conditions consist of support faci l it ies for
trucking companies operating at both the north (Cavalcade Street access)
and south (Collingsworth Street access) ends of the site. As can be seen
on Figure 2-2 , a large truck terminal/warehouse facility with associated
paved parking and drive areas dominates the southwest part of the site.
This facility is owned by Meridan Transport Company (Merchants Fast Motor
Lines) . The Pallet ized Trucking, Inc. (Rex King , owner) occupies the
southeast part of the site. Development is less extens ive and much of the
area is used for palletized storage. The middle part of the site ( 18 .2
acres owned by the Merid ian Transport Co . ) is currently undeveloped land,
with no structures or improvements other than minor surface drainage
ditches. The northern third of the site is owned by the Baptist Foundation
of Texas and currently leased to the Transcon Trucking Lines. Figure 2-2
depicts the location of a truck terminal/warehouse structure in the
northwest part of the property, with associated parking and drive areas. A
smaller area and structure to the southeast of the Transcon terminal is
subleased by Transcon to the AJF Leasing Company.

Water, wastewater, electric, phone, and stormwater facilities serve both
the southern and northern developed portion of the site. No util ities are
known to exist in the middle undeveloped portion. There are no known waste
facil it ies on the site, but areas of detected contamination are shown on
Figure 2-2 as areas 1 through 4.
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2 . 2 . 3 SITE CONTAMINANTS

A pre l im inary descr ipt ion of contaminants found at the South Cavalcade
Street Site by previous invest igat ions provides a bas i s for remedial
i nves t igat ions . Any actual or potent ia l health or environmental hazards
already ident if ied wi l l be descr ibed as to types, physical character ist ics
and quant i t ies , if known. The most probable pathways of exposure and
escape of hazardous mater ia ls wi l l a lso be described.

Recent 1982-83 invest igat ions of the South Cava lcade Street Site for the
Houston Metropo l i tan Trans i t Authority {MTA) revealed areas of loca l ized
soi l and sha l l ow groundwater contaminat ion . McC l e l l a n d Eng i n e e r s , Inc.
(MEI ) performed a reconnaissance geotechnical survey in 1982 for MTA in
re lat ion to then pend ing plans for a Metro Reg i ona l Ra i l System ( R R S ) . The
MEI survey inc luded general soi l bor ings and pre l im inary foundat ion in-
ves t igat ions for the proposed RRS yard and shop fac i l i ty at the Cava lcade
S i te .

Creosote odors were detected dur ing the MEI i nve s t i ga t i on s and soi l and
groundwater samples were col lected for analys i s . Trace amounts of
napthalene and phenanthrene were ident i f i ed and it was subsequent ly
determined that the s ite was contaminated from previous wood preserv ing
operat ions . It was recommended to MTA that addit ional invest igat ions be
conducted to assess the extent of the contaminat ion problem.

In Apr i l of 1983 , Camp Dresser & McKee, Inc. (COM) was se lected to perform
a contaminant survey of the Cava lcade s i te . A COM report, in three
volumes, ent it led "Cavalcade Contaminant Survey", and dated July 11 , 1983,
provides a comprehens ive assessment of their environmental study.
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COM' s site invest igat ion program cons isted of the fo l lowing task act iv i t i e s
for the South Cavalcade S i t e :

Task
Sediment Samp l i ng
Surface Water Sampl ing
Surface Soi l Sampl ing
Soi l Bor ings
Subsurface Soi l Samples
Shal low Observat ion We l l s
Deep Observat ion Wel lProduction Wel l Sampl ing

Pref ix Number Completed
SD
SW
SL
SL
SL
OW
OW
PW

2
4

10
13

9
1
3

Resu l t s of the COM contaminant survey are summarized in the fo l l ow ing
paragraphs .

Soi 1 _ i nves t igat ions

So i l borings at s ites related to the locat ions of ear l i er wood treatment
and coal tar d i s t i l l a t ion fac i l i t i es during the 19 1 1 - 1962 per iod were made
to invest igate subsurface contaminat ion and migrat ion of contaminants in
the near-surface (to 40-foot depths) soi l prof i le . All bor ings were
confined to on-s i te locat ions . Figure 2-7 exh ib i t s the locat ions of the
soi l boring s i tes .

So i l sampl ing depths and interva ls were selected to best represent the
probable pattern of contaminant concentration and movement. Sampl ing
intervals were continuous from ground surface to 10 feet below ground sur-
face for the deeper, 40 foot borings . Samples were taken for analysis at
5-foot intervals from 10 to 40 feet. The sha l low depth borings (10 feet)
were at locat ions more remote from suspected areas of contamination and
samples were taken at 2.6 and 8-foot depths below ground surface at these
bor ings .

In all cases, the sampl ing equipment used was rotary dr i l l i ng rigs with
3-inch thin wal l Shelby tubes, 2-foot long, attached to the bottom of the
dril l stem. Samples were taken by press ing the tube into undisturbed
material at selected depths. The soi l samples analys is d i sc losed contam-
inat ion with both organic and inorganic compounds in the vic inity of
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suspected disposal areas, particularly near the soil surface. Concentra-
tions of contaminants consistently decreased at greater depths in the soil
profile.

COM's soil boring program also provided visual and olfactory evidence of
contamination in subsurface soil samples. All observations of soil con-
taminants were limited to areas of previously known or suspected waste
disposal, with the exception of two off-site borings designated as
CAV-SL-16 and CAV-SL-10 on Figure 2-7. These observations (SL-10 and 16)
are probably not related to the previous users of the South Cavalcade Sice,
but to other commercial or industrial sources in the area.

Sediment Sampling (SD)

Bottom sediment samples were collected from surface drainage areas at the
southern end of the site. Locations of sediment sample collections {SO
prefix) are shown on Figure 2-7. Detailed analytical results of the
sediment sampling for toxic compounds are presented in Section 6 .3 , Vol . I
of the COM report. The only findings of significance were ths presence of
low-level refractory organic compounds, particularly the polynuclear
aromatic hydrocarbons (PAH), as consistent with the site's history of wood
preserving operations. Toxic metal contamination, although posing no
significant environmental hazard, may prove to be a problem with respect to
ultimate disposal. Table 2-1 displays the results of laboratory sampling
analysis for SD-01 through 05.

Surface Mater .Sampling, (SW)

Two surface water samples were collected in conjunction with sediment
sample sites SD-01 and SO-04. Surface water sample sites are designated
SW-01 and SW-02 on Figure 2-7. No contamination of significance in local
runoff water was detected at site SW-01 and only low-level contamination
of PAH compounds was observed at the off-site SW-02 sample collected from
runoff waters in the railroad drainage ditch. Only cadmium (Cd) and Zinc
(In) in concentrations below primary and secondary drinking water standards
were detected as' inorganic or toxic metal contaminants.
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TABLE 2-1
SEDIMENT SAMPLING ANALYTICAL RESULTS

ii
i
I
I
I
I
I
I

Vola t i l e Organic ( a^ v n

Contaminant
Methylene Chlor ide

Refractory Oraan i c s fan

Contaminant
Anthracene
Benzo (a )an thraceneBenzo(a)pyrene
3,4-Benzof luoran thene
Benzo(g ,h , i ) pery l eneBi s (2-e thy l hexy l )ph tha l a t e "Chrysene
Floranthene
Indeno ( l ,2,3,-c td)pyrenePnenanthrenePyrene
Fluorene
Aceraphthene

loxic Meta l s and Inoroan i r c

Contaminant
Arsen ic (As)
Beryl l ium (Be)Cadmium (Cd)
Chromium (Cr )Copper (Cu)
Lead (Pb)
Mercury (Hg)
Nicke l (N i )
Si lver (Ag)
Thal l i um (Th)
Zinc (2n)

lues PPB , ug/kg wet weight)
SP-01 SD-02 SD-03

100

values PP8 ,
ID-PI

240.
550.
500.

1 100.
430.
210.
550.

1 100.
320.
650.
D cnobU.
ND
ND

(a l l va lues
SO- 01

? nc. . u
0.2n au.o

10 .0
13 .0
61 .0

0.025
4 .5
0.40

NO
160 .0

2-19

48

ug/kg, wet
SD:-02

"\

4700.
440.
250.
890.
ND
ND
530.
750 .
ND
ND
690.
360.
ND

83

weight )
SD-03

1600.
620.
600.

1300.
ND
ND
680.

1200.
600.
860.

1 100.
ND
ND

10-04

1 10

SD-04

2100.
18000.

5400.
4800.

ND
ND

14000.
25000.

ND
14000.
22000.

520.
580.

SD-Q5

39

SD r05
*' " '"

NO
ND
ND
ND
NO
ND
ND

320.
ND
ND

260.
ND
ND

00
<vT
CM
v—
O
O

PPM, mg/Kg, wet we igh t )
SD-02

2 .i.4
0.6
0 .6

13 .0
60.0
88 .0

0.043
4 .9
0.06
0.06

150 .0

.SD-Q3

1 .5
0,3
1 .0

12 .0
2 1 .0
69 .0

0 .0325 .4
ND

0 .97
150 .0

ID- 04

2.2
0 .5
1 .4
9 .7

82 .0
185 .0

0.006
2 . 7

ND
ND
30.0

SD-05

1 . 5
0 .2

ND
6 .8

2 1 .0
20. G

0.006
2 . 7

NO
NO
30. n
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F«r ,«r,,c= soi l ,,.pling ,„«, «s,,nat«d SL.01 ,„,„ SUM
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or prior use for J.sposa, „ cr.osot. or o«,,r ™d pr.ser.i™pro „«, L«-,,,«,s „, „,„,,. ors,nlc, „„ Jet(ictM M aii
««,,„.„«„„ „ SL.M „, ,,nor ,,„„,„„„„. ,,,, fr<(

m r,pr,s«nt«,, „, SL.03,„, „ tfc.s,,«s ,„*„,. thlt us, „ .„
*,. to h,s« to,ic *U1 ,„„>. Tab,,

.-Tor ,0 ,„„ or9,.,cs. r.,,,«.ryat the surface soil sampl ing s i tes .

Subsurface Soi l Sampjjuiq (SL)

i, r<s'aiK^ ._
,,,,s u» r.s.Hs ,r „„,.

«„,,„ «,ls/( ,J,

Multiple samp , ing depths at each of 13 locat ions were sa.pled to deter.ine
the depth of contaminat ion and the structure of the underlying soi l
prof , 1 e . Sampl ing locat ions selected were e i ther at areas suspected of
conta imng contaminat ion or potential areas of future excavat ion for the
RRS. Subsurface soi l sampl ing s ites are des ignated with the pref ix SL on
Figure 2 -7 . Deta i l s of the subsurface soi l sailing program are found in
Sect ion 6,6 of the COM report.

The previously ident if ied contaminant areas (SL-03 and SL-04) are highly
contaminated with both organic and inorgan ic (tox ic meta ls ) compounds at
the surface and near-surface (to 5-foot depths) , but the level of
contamination for most compounds decreases rapidly with depth. At locality
SL-03. the contaminat ion from polynuclear-aromatic hydrocarbons decreases
by a factor of 100 at the iO-foot depth, Wltn s imi lar dec, 1nes jn .
contam l nants except for beryl l ium (Be ) , nickel (N i ) and s i lver (Aq)
Local ity SL-04 demonstrates a s imi lar attenuation of contaminat ion with
increas ing soil depth, but required greater soi l depths (15-foot depth for
PAH s and 20-foot depth for most toxic metals ) for s imi lar levels of
declme. An exception is a cont inuing high concentration of lead (Pb ) at
the 20-foot depth for SL-04. Table 2-3 gives the results of analys is for
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SURFACE

Volatile Oraanics (all v

Contaminant
Methylene ChlorideEthylbenzeneToluene

Refractory Oroanics (all

Contaminant
AcenaphtheneAcenaphthyleneAnthracene8enzo(a)anthraceneBenzofajpyrene
3,4-benzcfluorathene6enzo(g,h,i)peryleneBenzo(lc)f luorantheneChrysene
FiuorantheneFiuorene
lndeno(l,2,3*c,d)pyreneNaphthalenePhenantnrenePyrene
Oi-n-octyl phthalate

Toxic Metals and Inorganics

Contaminant
Arsenic (As)
Beryllium (Be)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Lead (Pb)
Mercury (Hg)Nickel (Ni)
Silver (Ag)
Thallium (Tl)Zinc (2n)

_ . . . . . . - - . - - - - - - - - - - - - - - - -
TABLE 2-2

SOIL SAMPLING ANALYTICAL RESULTS

alues PPB, ug/kg wet weight)
SL-01 SL-02 SU03 SL-C<

59 39 59 ND
ND ND ND 160ND . NO ND 23

values PPB, ug/kg, wet weight)
JJL-P* .SL -02 SUC3. SI-01

100,000 NO 780. ND
3,000 ND 2400. ND

240,000 NO 12000. ND
17.000 ND 32000. 200.**,600 ND 21000. ND
10,000 ND 46000. 260.

ND ND 7200. NO10,000 . NO 46000. 260.
H.OOO ND 42000. 200.260,000 NO 120000. ND
80,000 NO 980. NO

ND _ND 7200. ND340,000 ' ND • 1000. NO
240,000 ND 2000. ND
170,000 ND 110000. 10.

NO 11 ND NO

(all values PPM, mg/kg, wet weight)
SI--P4 .SI-Q2 SL-Q3 SL-Q1

0*35 2.5 82.0 1,8
0-29 ND 0.20 0.26
0-88 NO 0.10 ND

12.0 7.6 79.0 14.04-4 32.0 21.0 NO8.4 31.0 54.0 3 4
0.005 0.009 0.040 0*0208.6 33.0 2.7 2.3

Wn'? US °'20 ND

NO NO o.lO ND
14.0 40.0 290.0 150.02-21
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TABLE 2-3
SUBSURFACE SOIL SAMPLING ANALYTICAL RESULTS '

SL-03 (All organic values PPB,weight basis)
Volatile Organic

Contaminants
Methylene chloride

Refractory Organic Contaminants
Acenaphthene
AcenaphthyleneAnthracene
8enzo(a)anthraceneBenzofajpyrene
3,4-BenzofluorantheneBenzo(g,h,i )perylene
Benzo(k)fluorantheneChrysene
FlucrantheneFluorene
Indeno(l,2,3-c,d)pyreneNaphthalenePhenanthrenePyrene

SL-03

Toxic Metal Contaminant*:

ug/kg, all

01
(2)
59

780.
2400.

12000.
32000.
21000.
46000.

7200.
46000.
42000.

120000.
580."

7200.
1000.

20000.
J 10000.

01
(2)

inorganic values

02
(5)
40

ND
280.

1000.
5600.
2000.
6800.
1600.
6800.
4500.

24000.
ND

1800.
ND

5800.
.20000.

02
(5)

PPM, mg/kg wet 1

03 1
(10) 1

33 r- \
in 1
CM I

ND 0 1
ND 0 1ND 1
NO 1
ND 1
ND I
ND 1
ND I
ND I
ND I
ND •
ND I
ND •
ND I
ND •
03 •

(10) •
Arsen ic (Ar)
Beryl l ium (Be)
Caamium (Cd)
Chromium (Cr)Copper (Cu)Lead (Pb)
Mercury (Hg)
Nickel (N i )
S i lver (Ag)
Thal l i um (mZinc (2nJ '

82.0
0.20oao79 .0

2 1 .0
54 .0

0,0402 .7
0.20o.io

290.0

1 - 5
0.20

ND
14 .01 q1*3
7 .2
0.6203.0

NO
NO
23 .0

0 .330,20
ND
3 .4
1 .3
7 . 2
0.0092. 1
0.88ND
3.6
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TABLE 2-3 (continued) I

SL-04 (a l l organic values PPB, ug/kg, al l toxic metal va lues PPM mg/kg. 1wet weight basis) •
Volatile Oraanic

Contaminants
Ethyl benzene
Methylene chlor ide

01
(2)

160
NO

02
(5)

98
52

03
(10)

10
73

04
(15)

ND
ND

Refractory Organ i c Contaminant s
Acenaphthene
AcehaphthyleneAnthracene
Benzo(a)anthraceneBenzo(a}pyrene
3,4-Benzofluoranthene£enzo(g,h,i JPerylene
Benzo(k)fluorantheneChrysene
Dibenzo(a,h)anthraceneFluoranthene
Fluorene
Indeno ( l ,2»3-c ,d )pyreneNaphthalenePhenanthrene
Pyrene
2, 4-Dimethyl phenolSL-04

Toxic Metal
Contaminants

Arsenic
BerylliumCadmi urn
Chromium
CopperLead
MercuryNickel
SilverZinc

100000.
3000.

24COOO.
17000.
4600.

10000.
NO

1COOO.
11000.
ND

260000.
80000.

ND
34COOO.
240000.
170000.

ND

01

(2)
1.8

O fc.. £o
NO

14.0
ND
3 4.4
0.020
2 **.0
NO

15.0

2-23

360000.
ND

520000.
27000.

7600.
16000.
ND

16COO.
20000.
ND

440000.
110000.

ND
640000.

1100000.
280000.

ND

02
(5)
2-0
0.28
ND
4. 1
0.56
0.37
0.005
3 .70
NO

23.0

80000.
3200.

48000.
28000.
32000.

7200.
5000.
7200.

3600C.
5000.

120000.
64000.

ND
2000CO.
180000.
88000.

NO

03
(10)
1 .2
0.6
0.5
8. 1
7 .7
9.1
0.004 -

15.0
1 .2

24.0

540.
ND

580.
320.
460.
340.

ND
340.
320.

ND
2000.

340.
ND
ND
4400.
1400 .
ND

04
(20)
n ?Qu • c y
0.31
ND
3.7
1 2* » C.
6 .4
0.005
4.50
ND
5.8

CM a
lA I
<M 1
"* — 1
O 1
O 1
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organic and inorganic contaminants at respective subsurface soil sampling
localit ies.

Shallow Observation Wel l s/Groundwater Sampling (OW)

Nine shallow groundwater observation wells were located on the South
Cavalcade Street Site to determine the extent of groundwater contaminat ion
in the upper (shallowest) aquifer beneath the site and to determine the
direct ion of flow of the groundwater system. Selected wel ls located near
the suspected contamination sources (OW-01 and 02) were sampled for organic
contaminat ion. During the upper (sha l low) aquifer groundwater sampl ing
program, the organic contamination detected was consistent with previously
detected surficial contaminants, except for concentrations of volati le
organics (benzene, ethylbenzene and toluene) observed in groundwater
samples from QW-02. These aromatic hydrocarbons are more consistent with
recent hydrocarbon (petroleum products) contaminat ion. OW-01 showed no
detectable volatile organics and significantly fewer and smaller concentra-
tions of refractory organics than found in the groundwater in the OW-02
well . Table 2-4 illustrates the results of chemical analyses of shallow
groundwater samples .

The levels of toxic metal contamination found in the upper aquifer ground-
water are within EPA primary and secondary drinking water standards and are
believed to pose no signif icant threat to public health or the environment.
It is'encouraging to note that the high levels of toxic metal contamination
found in surface soil samples at these sites are not reflected in assoc-
iated sha . l ow groundwater samples. This indicates that the toxic metals
are not in mobile forms, migrating downward through the soi l .

The cyanide concentrations, observed in both wells OW-01 and OW-02 are in-
cons istent with any known previous industr ial source at th is s ite. The
presence of cyanide in the shallow groundwater may indicate an off-site
source of cyanide compounds in the area.

in
CJ
v-oo
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SHALLOW
TABLE 2-4

GROUNDWATER SAMPLING ANALYTICAL

^^^^^1

RESULTS

^2l£illej)rganics /a l l ua i———————————— ( a ] 1 Values ^Ported as PPB , u g/l,

.Contaminant *
Benzene
tthyl benzeneToluene

Mllito^^Orcj^rucj

J^Ttajninants
< • ' ""Dimethyl phenol
PentacnlorophenolPhenol
Acenapnthene
Acenapnthylene
Benzo^a jpyreneB ' s (2-ethy lhexvM nh

OW-01

ND
ND
ND

- < a l 1 values reported as PPB ,
OW-01

ND
NO
ND
49
17

*. u - 1 . NA
Butyl kben^i

eK^afa

h

t7
ia« ND

U|-n-butyl phtha la te ^
HuorantheneFluorene
Naphtha lene
PhenantnrenePyrene .

^^J£HlLiI!lInor

^2£l^niQant
Arsen i c (As )
Copper (Cu )Zinc (Z n jr °tal Cyanide (Cn )

.-

ND
23
73

670
160
17

^H ( ^ l v a l u e s reported as
OW-01

ND
0.06
0. 12O.?o

2-25

OW-02

21
53 1

110 1

ug/l ) 1^. 1

OK- 02 ^ 1
O 1

° 1
3|» ' 1

30 1
179 I
17 •

1 7 0 0 0 I
227 I

PPM, mg/1 ) I
H

OW-02 •

1
0. 20 H
0 . 10 |

1
1
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Deep Groundwater Samp l i na

- col lected foUoW ing we ] , sta ,
"llected from soi l immed.at
«round«ter samp,e and fche tw/so

 V j
o-ganlc and inorganic contaminant". ""'"

grouper samplesamp, e s were
-11 screen depth. Tne

,. «. grwilrt.ttpso i l samples

the exception of. - deep (200 founcon t am inated Wlth any othep

 4nd *h» «««
are present in detectah l e concen ra 0 ̂ T
- -on, (S b ) , arsen j c (As ) anrf se i - deep S 0 1 1 s amp ) e s > ^
«ter sample . The ino r g anic compou " p ^ °hs—— d in the ground-
arS at '°W concentrat ions (A i .o .n5 „ ' 7° ^ ̂ ^ Md "^^J
Standards and present no ^.^ h^°'**>

 W1 t h ' " Prt-ry drin, i n g water
Presence of arsen ic at ,? .0 mg/kg" 1 n ,.

 env"-°""«nta1 threat . The
- 19H natura, background of this toxic?/" Samf"eS ^ fnd1"^ « -ther
Tab - • i r r;;

1 ; the ioca i ̂of the deep groundwater Samp le,

Selected production Wel Is located W i t h i n r l

the extent of f y"x tion well depths ranged fro. 30
Sampled product ion we , 1 s , 1abe )ed

 t

to be uncontam ,nated W i th an.y detectah le 'concentrat ions in excess of pr1mary *
'" «-01 ̂r ,,ad ( n .36 pp,K jn
( 0 - 3 5 PPm) and in PW .03 for ,ead (0 .3n

 P

Were
°f «"tttinants.'«t be,OW ground surface.

• ' . proved
Inorganic

«and.rts .ere observed
Ppm) and

tn
LPl
OJ

oo
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TABLE 2-5
DEEP GROUNDWATER SAMPLING ANALYTICAL RESULTS

Vo l a t i l e Organ i c s

Contaminant
Toluene

Refrac tory Qro^n^c
No Compounds detected

v^ues reported as PPB , Ug/l )
/W-U6

(06)
49

SL- 1 1
(So i l )

( 1 1 )
ND

SL - 19
(So i l )
( 19 )
ND

Contam inan t
Antimony (Sb )
Arsen ic (As )
Bery l l i um (Be )
Cadmium (Cd )
Chromium (Cr )
Copper (Cu)Lead (Pb )
Mercury (Hg)
Nicke l (N i )
Selen ium (Se)S i l v e r (Ag)
Tha l l i um (T l )Zinc (Zn )

vO
LA
CM
T—
Oo

as PPM mg/1 or

SL-1 1
( S o i l ) SL - 19(S o i l )

0 . 1
0 .05ND

ND
ND
ND
ND
ND
ND

0 .260ND
ND
ND

ND
12 .0

0 .30
0 .30

1 7 . 0
06

5 . 7
0.003
1 . 5

ND
ND
2 . 1
3 . 1

NP
1 2 . 0
0 . 3 1
0 . 3 1
2 .4
4 .0
7 . 5

ND
4 . 6

ND
NO
1 .9
7 . 3
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2 . 2 . 4 POTENTIAL IMPACTS, EXPOSURE OR CONTAMINANT RELEASE

The ava i lab le site characterizat ion data summarized above is useful in
predict ing potential onsite and off-site impacts such as poss ib le contam-
inant exposure or re lease to other environments . The tv/o pr inc ipa l hazard
areas of potential health or environmental s ignif icance, identified from
prel iminary assessment of the data, are the surface and near surface con-
taminat ion of the soi l materials in the immediate v ic in i ty of previously
identif ied disposal areas, and the assoc iated sha l l ow groundwater contam-
inat ion observed in the same general areas . Prel iminary f ind ings indicate
that surface water impacts are apparently not a s ign i f i cant hea l th or
environmental concern. Deep percolat ion and contaminat ion of local ground-
water aquifers used for domest i c , industr ia l or munic ipal water suppl ies
a l so do not appear to const itute a threat to publ ic health, welfare, or theenvironment.

Surface and Near-Surface Contaminat ion

Residua l contaminants from

near-surface (10.foot op

(Polynuc lear aromat ic hydrocarb
'-'ate vic in i ty of

.ainly to surface and
*** °^
-a,, -pounds

contaminat ion in
The potential impacts of the

areas are as ,OUPMS of
S——— "' -taminant re.eas 0deve.opment or use of the s i te . The sol, m"°™^ from futurea" 1mrn'nent th^t to hea l th or the envi™ tami'"antS d° ^ appear to he««. - „,«. »„ «::;::r:;;:::;r:::::::::::.Shal low Groundwater Contamynat ion

m
CM
•<r~
O
O

t he s^' low sand strata
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2 . 2 . 5 OFF-S ITE CONTAMINATION

At th is stage of s ite invest igat ions , there are no knowi off-
nat,on problems re.ated to surface waters , groundwaters air
transport or ig inat ing from this s i te .

2 ,2 .5 AREA LAND USE

The areas surrounding the s i te

freeways),
ln*mrl.1 Wr.tlo,, „„.,„„« th, ; ' "'::r;;;:.'ui8!("hooi!'ch"r*s--*'—."*'

2 . 2 . 7 SURFACE AND GROUNDWATER USE

See Sect ion 2 . 2 . 1 and Figure 2-5.

2 .2 .8 ENVIRONMENTAL IMPACTS/PUBLIC HEALTH IMPL ICATIONS

See Sect ion 2 .2 .4 .

area
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3.0 POTENTIAL APPROACHES TO SITE REMEDIATION

Based on current understanding of the geology and hydrogeology at the
South Cavalcade Street S i t e , the history of use at the site, and the extent
and potential pathways for migrat ion of contaminants from the site, the
fol lowing remedial alternatives are offered. Criter ia for evaluat ing
candidate alternatives are also offered, and the data needed to screen and
evaluate the candidate remedial alternatives are identif ied. Fina l ly , an
overall technical approach is described for their evaluat ion and compari-
son. The list of candidate remedial alternatives presented here in is not
intended to be exhaust ive or all encompass ing. Addit ional options may be
ident if ied during the course of the Remedia l Invest igat ion for eva luat ion
during the Feas ib i l i ty Study.

3. 1 IDENTIF ICATION OF CANDIDATE REMEDIAL ALTERNATIVES

Remedial Alternat ive candidates have been pre l iminar i ly ident i f i ed for four
areas of concern: ra infal l runoff and surface water, sha l low groundwater,
deeper groundwater, soi ls and non-so i l s mater ia ls . The l ist of candidates
is based on a current understanding of the s ite and the nature of the con-
taminat ion at the site. Cand idate a l ternat ives may be cons idered s ing ly or
in combinat ions . These candidate options are cons istent with the cr iter ia
presented below:

Includes off-s ite treatment and d i sposa l-
Compl i e s with al l appl icable anri/nr%0 iJ, c health

and/or relevant federal_ _ . . . . . ^ . . W U I jucmuarus ;

-̂« ̂SlS- '̂fcS11'pol lutants that might emanate from it and Substance on the site or• Inc ludes a no-action alternat ive.
3 - 1 . 1 RAINFALL RUNOFF AND SURFACE WATER
The fol lowing remedial aUernat ives were ident i f ied to address rainfal l
runoff and surface water ponded on the site after a precip itat ion event.

in
CM
s—
Oo
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A ' No Act ion : Under this alternat ive no changes would be made to the
surface drainage patterns exist ing on the s ite. Surface water that
accumulates on the site a^ter a precip itat ion event would be al-
lowed to percolate into the ground or to run off the site into the
stormwater drainage system. No attempt would be made to contain or
detain the runoff or to test and, if necessary, treat the runoff.
Addit ional ly , no attempt would be made to prevent ponding of rain-
water or to channel the runoff to specif ic ponds or runoff chan-
nels . The topography at the site would be left exactly as it is
today, except for modif icat ions necessary to implement otherremedial measures.

B. Discharge to Sanitary Sewer System: Under this a l ternat ive , the
surface of the s ite would be regraded where necessary to prevent
rainfal l from ponding on the non-paved areas or f lowing off of the
s i t e . All runoff from these areas would be channeled to l ined
catchment bas ins for discharge to the sanitary sewer system and
subsequent treatment by the mun ic ipa l wastewater treatment p lant .
No pretreatment would be performed except for sediment removal in
the catchment bas ins . Sediment accumulat ing in the catchmentbas ins would be analyzed and:

- Spread on the surface of the s i te without regard to potent ia lcontaminat ion;
"- Removed to a secure d i sposa l s i te establ ished ons ite ; or- Removed for off-s ite disposal at an approved s ite .

C. Tank Truck Removal : Under this a l ternat ive , the surface of the
s i te would be regraded to prevent the ra infa l l from ponding in non-
paved areas or from f lowing off the s ite . All runoff from these
unpaved areas would be channeled to l ined catchment bas ins for
col lect ion and transportation off-s i te by tank trucks. Disposa lwould be at an approved facil ity.

Treatment/Discharge to the Stormwater System: Under this
a l ternat ive , the surface of the site would be regraded to prevent
ra infa l l- from f lowing off the s i te or ponding on non-paved areas,

O
^)
CM

O
O
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E.

-'-^-^sr r~ »•—
exit ing stouter channe l s h ^^ dl«ch«T.e to
">-str1Pping , adsorpt1on 0n;Q

 6 °"s l te treatment might inc,udeP^1c.l/ch.,c., treatment •'«»«* carbon, and/or othep

-^ired W0u ld be estab l i shed by the t °f ^^
Np-—-. ™ from ̂ ;-^r

tion§ °f a
O^liitllrMatrnent/nischarge to th, <= >*. i • , ———— """•———^-—- -" u u One S f l m f a r - c
t!ns a l ternat ive , ̂ r t̂r^TT^-^^^^^^^^^SI-- ""dero i t t J WOU 0 DP rp>nr-^^ r t j j.
f«n flowing off the s i te or fr™ ! PPeVent r™*"
"™" 'ro- these areas o d .LT'r;" "^^ -eas. A,,b-'<s for On s 1 t e treatment I'

6 C

h

han"eled t0 Hned "tch^ent
unitary sewer systan Th!

 $ '^ d 1 SC h a r9 e to the'*•"""" - -»; * o ^:rment m^ ̂ -
P^s^ca l/che^ca l treat J t 1" T^'
"e in accordance with the apu l i cah » - "' °f tfeatment w°"^
-«•« of EPA and the State of ̂ ^ ' n dUS t r i a I ̂ ^ stan-

3 - l - 2 SHALLOW GROUNDWATER

The fo l lowing remedia l a l ternat i
groundwater contaminated by creo
reported to be used at this s i te . The
•>" the observat ion that contaminants

subsurface discharge.

A- ^Action: Under this alternate
-P'-ent a sha l l ow groundwater '
<" '«*"««''. ^ further
the groundwater qual i ty.

recovery program W0u ] d be ̂
 e

program as presented in Sect ion 4 0
W °Ul d be fn* to detect ch '

3-3

"" t0

to **"*« sha l l ow
Paving mater ia l s
™* Elated based
'"-site through surface

** attefl"* tosystem.
or ifflprov2

ve, no groundwater
* ^'^ mon 1 torin9b^ ̂  RI results
qual ity Of the shal low
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groundwater leav ing the site. In that wood preserv ing act iv it ies
on the s ite reportedly began more than 60 years ago and ceased
approximately 24 years ago, contaminat ion of the sha l low ground-
water has probably been occurring for a long t ime. There is no
known use of the sha l l ow groundwater in the vic in ity of the s i te .Monitor ing would be cont inued:

o Permanent ly;
o Unt i l analyt ical results indicated that no further degradat ionin groundwater qual ity was occurr ing;
o Unt i l analyt ical results ind icated a long-term trend ofimproving groundwater qua l i ty ; or
o Unt i l analyt ica l results indicated that the groundwater was

essent ia l ly free of contaminants or ig i na t i ng from the s i te orthat the level of contaminants met accepted standards .
C. Cap : Under this a l ternat ive the ent ire s i te , or major port ions of

it would be capped by relat ively impermeable mater i a l imported to
the s ite . The purpose of a cap would be to restr ict the inf i l t ra-
tion of ra infa l l through contaminated so i l s on the s i te and, to
direct the runoff off the s ite. Per iod i c samp l i ng would be
required to monitor effect iveness of this remedia l measure. No
attempt would be made to cleanup ex i s t i ng contaminat ion of ground-
water or restrict the movement of groundwater beneath the s i te ,

. In Situ Bio log ic Decpmpp.s- ' t iQn: Under th is a l ternat ive , microbes
. . capab l e of a l ter ing the contaminants in the groundwater to nontoxic
or nonhazardous byproducts would be introduced. Nutr ient s , water,
or other substances might be necessary to encourage microb ia l
act ivity and viabi l i ty. Per iod ic mon i tor ing would be performed to
ascerta in the effect iveness of the treatment. The frequency and
locat ion of this monitor ing program would be establ i shed during the
development and implementation of the treatment process .

I n s t a11 at i on. o f a S1 u r ry _H_a 11_ and Cap: Under this a l t ern . t ive a
slurry wal l would be insta l led around the perimeter of the s i te to
restrict contaminated groundwater from leav ing the s ite and

CM
vQ
CM
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uncontaminated gronndwater from enter ing the s ite. Tnis alterna-
t ive would require a cap and the instal lation of one of the ground-
water recovery operations described below. The slurry wall would
be insta l led to a conf in ing layer.

F. Groundv/ater Recovery/Discharge to Sanitary Sewer System: Under
this alternative, a groundwater recovery p-ogram would be initiated
for the shallow aquifer and the result ing water discharged into the
sanitary sewer system for treatment at the mun i c ipa l wastewater
treatment plant. Pretreatment of this water would have to be
determined in the remedial invest igat ion . Di s charge into the
sanitary sewer system wou"!d be in accordance with the terms and
condit ions of appl icable industr ia l waste pretreatment standards of
ERA and the State of Texas . Aga in , monitor ing would be necessary
to assess the effectiveness of this alternative.

G. Groundwater Recovery/Tank Truck Removal: Under this alternative* a
groundwater recovery program would be in it iated for the sha l low
aqi'ifer and the resu lt ing water col lected and stored for transpor-
tation off-site and disposal . Monitoring would be necessary to
assess the effect iveness of th is a l ternat ive .

H. Groundwater Recpvery/Qnsjte Treatment: Under this a l ternat ive , a
.groundwater recovery program would be initiated for the shallow
aquifer and the resulting water treated ons ite . Treatment would
cons ist of a ir-str ipp ing , adsorption onto act ivated carbon, or
other physical/chemical treatment steps as necessary. Discharge
would be:

• To the sanitary sewer system;
• To surface water streams or drainage ditches; or
• Returned to the aquifer,
The level of treatment would be in accordance with applicable stan-
dards of EPA and the State of Texas . Recovery of raw products may

oo
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be possible and economically advantageous, and should be investi-
gated. Any off-site groundwater treatment program would be con-
sidered to be integrated the onsite treatment system unless the
volume of water and the cost of transportation necessitated estab-
lishment of one or more off-site treatment systems. Treatment
would continue until monitoring established that the groundwater
was essentially free of contaminants originating from the site or
until the level cf contaminetion permitted disposal of the water
without pretreatment. Return of the treated water to the shallow
aquifer would be such that it would provide a water drive to
enhance recovery operations. Monitoring would be required to
monitor the cleanup of the shallow aquifer.

3. 1 .3 DEEPER GROUNDWATER

The following remedial alternatives were identified to address potential
contamination of the deeper groundwater by creosote and other wood
preserving materials. Although no contamination has been detected in the
deeper groundwater to date, additional wells and samples might reveal that
such contamination has occurred. The alternatives were formulated in
consideration of the possibility that the contaminants may have migrated
off-site.

C\J
•s—oo

A. .No Action: Under this alternative^ there would be no attempt to
implement a groundwater treatment or containment program. In
addition, no further action would ba taken to monitor changes in
groundwater quality.

B. Continued Monitoring: Under this alternative, no groundwater
recovery program v/ould be implemented, but a long-term monitoring
program would be developed and initiated to detect changes in the
quality of deeper groundwater. Monitoring would be continued:

• Permanently;
e Until analytical results indicate that there is no furtherdegradation of groundwater quality;

3-6
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• Unti l analytical results indicate that the long-term trend is
for improvement in the water quality; or

t Until the analytical results indicate that the groundwater is
essentially free of contaminants originating from the site or
tnat the level of contaminants in the groundwater is withinaccepted criteria limits.

C. In Situ Biologic Decomposition: 'Under this alternative, microbes
capable of altering the contamination in the deeper groundwater
into nontoxic, nonhazardous byproducts would be introduced.
Addition of nutrients, water or other substances might be necessary
to encourage and sustain microbial activity. Monitoring would be
necessary to assess the effectiveness of the treatment system.

0- Groundwater Recovery/Discharge to Sanitary Sewer System: Under
this alternative, a groundwater recovery program would be imple-
mented for the deeper aquifer and the resulting water discharged
into the sanitary sewer system for treatment by the municipal
wastewacer treatment plant. Pretreatment of this water will be
determined based upon sampling and analytical results. Discharge
into the sanitary sewer system would be in accordance with
applicable industrial waste pretreatment standards of EPA and the
State of Texas. Monitoring would be necessary to assess the
effectiveness of this alternative.

in
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£. Groundwater Recovery/Tank Truck Removal: Under this alternative, 3
groundwater recovery program would be implemented for the deeper
aquifer and the resulting water collected and stored for trans-
portation off-site and disposal. Monitoring wil l be necessary to
monitor the results of the recovery program,

F. Groundwater Recovery/Qnsite Treatment: Under this alternative, a
groundwater recovery program would be implemented for the deeper
aquifer and the resulting water treated onsite. Treatment would
consist of air-stripping, adsorption onto activated carbon, or
other physical/chemical treatment methods, as necessary. Discharge
would be:

3-7
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• To the sanitary sewer system;
* To surface water streams or drainage ditches;
t Reinjected into the deeper aquifer; or• Injected into the shal low aquifer.
The level of treatment would be in accordance with app l i cab l e stan-
dards of EPA and the State of Texas . Water produced by any off-
site recovery program would be returned to the site for treatment
unless the volume of water and the cost of transportat ion neces-
s itated establ ishment of one or more off-s i te treatment centers.
Recovery of raw products may be poss ib le and economical ly advan-
tageous. Treatment would continue unt i l monitor ing estab l i shed
that the groundwater contaminated by po l lu tants from the s i te was
essent ia l ly free of those contaminants , or unt i l the level of con-
taminat ion permitted disposal without ons i te pretreatment, or unti l
the level of contaminants in the deeper groundwater was wi th in
accepted standards. Rein ject ion of the treated groundwater into
the deeper aquifer or inject ion into the shal low aquifer would be
such that it v/ould provide a water drive to enhance recovery opera-
t ions , to the extent poss ib le . Long-term mon i tor i ng might be
necessary to ensure that the deeper groundwater did not become re-
contaminated.

3 . 1 ,4 . CONTAMINATED SOILS

The following alternatives were identified to address contamination of
soils on the site as well as those soils transported from the site as part
of the recent sand and gravel operations. These alternatives were
formulated to provide long-term protection for those who currently live or
engage in activities on the site, who might work at the sand and gravel
operation in the future, and the local population. Of primary concern are
those areas that are identified through the field sampling program as the
major areas of soil contamination. Groundwater encountered during
treatment or removal of these soils would be dealt with as described
previously.

-
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A. No_Act ion : Under tn is alterr.a
""' ons i te without treatmeTtT^' "' C°ntaminated so i l s would be

El.

C .

Under th is a l t ernat ive the „ , •
' be capped by relative^ .T '!<" °r «'" Port ion, of

the s i te , or by Hex * ° Mttr1al < " <X> i-
«P would be to 1 so late * * PaVemen t- The purpose of the
""•""'I, »v,nf l on the :° 7ated Ml" "«" ^ose people
1n ^ mure, and from the ,'JJ""'^6 Wh° m^ht work on the s ite

of the ^ 1'^ * P r °V lS i ° n «*H wou i a be necessary.

U n a p r f h .be Cnen i 1 ca,
 th ' s a l t ernat ive the conta. inated

P<-ent m igra t i on of po.^J /OP ""«««, in p,ace to
wor kers and the ad jacent ' <" furth«" -Vosure to on-

D.
th i s a l tern .f i66 eXMVated ««• d-troyed fn a h1 ^ *h9 ̂ a.inated so i l s would

operat ion could take place eithe t6mperature Inc inerator . Th i s
""le ^c inerator, or of,. s l t e " °

nS I t e ' Us1n« a" -PProved por-
" ^stroyed ons i t e , the residu'
««1te or off-s i te d i sposa l r.

with with dean ma e " ' a r eSS "°u" •>.fr°m th or imported from

u"der th i s alt,
"ould be excavated and transported?^'
by the Texas ^artment of Water L0° '•wter la l that must be re.oved would b "'L RuSSu On

so i l s
^vec.

of the

• V i s u a l contaminat ion ; or• Chemica l analyses that i n n -
contaminat ion. nd'c«e an unacceptable level Ofcontamination

Any excavat ions resu l t ing fromb^ «n«l with c lean , uncont .mina 1 f C0nt^»«ed son, Wou ]dh material i lt]porced from
 d ̂ enal. der ived ons i te , or

' Capp ing and provis ions for
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positive drainage of the area of the excavation may be necessary to
ensure that contact with remaining, but undetected contaminants is
eliminated.

F. £xccn'at1on/Dispo5_al in Onsite Vault: Under this alternative,
contaminated soils would be excavated and disposed of in a spec-
ially constructed (RCRA) vault onsite, either above grade or below
grade. If constructed below grade, the material excavated to iiiaKe
the vault could be used to backfill the excavation created by the
removal of the contaminated material; testing would be required to
ascertain its suitabil ity. If the vault is constructed above
grade, material to fill the excavation created by the removal of
contaminated material must be imported and, perhaps, capped with
compacted clay. Continuous inspection of the vault and long-term
monitoring of the groundwater in the vicinity of the vault would be
necessary to ensure its integrity. Provis ions for permanent main-
tenance of the vault and the area around the vault would be neces-
sary.

G. Excavat i on and Onsjte.Treatment: Under this alternative, the
contaminated soils would be excavated and renovated onsite using
microbial action to degrade the contaminants. Recovery of any raw
product encountered would be encouraged by the addition of ac-
.climated microorganisms, nutrients, moisture, and heat, if neces-
sary. The treated soils materials would be replaced into the
excavation or disposed of off-site, as required. Any excavations
remaining would be backfil led with clean material derived onsite or
with material imported from off-site and capped to reduce
infiltration and provide for positive drainage.

3. 1 .5 NON-SOIL MATERIALS

The following alternatives were identified to address the potential occur-
rence of contaminated nonsoil materials -- timbers, concrete, steel con-
tainers, or others -- that might be encountered during the remedial
investigation phase or any subsequent remedial activities. The concern is
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n t e " d t r a

"""""* °f«1th
off-s i

non-

mater ia,

°- ^^s^s^jnssos^jn an Qns i
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grade, the mater ia l excavated to const °0nStructed ^low
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to fill any excavations left by removal of the non-soil material;
test ing would be required to ensure suitabi l i ty of the mater ia l .
If the vault is constructed above grade, It may be necessary to
Import clean material to the site to fill the excavation left by
the removal of the non-soi l material . Continual inspection of the
vault will be necessary, as wil l long-term mon i tor ing of the
groundwater beneath the vau l t . Prov i s i o n s for permanent mainten-
ance of the vault and the area around the vault wil l be necessary.

3 *2 ESTABLISHING CLEAN-UP CRITERIA

3 .2 . 1 INTRODUCTION

The remedial act ions developed for the South Cava l cade Street s i t e wi l l bo
subject to federa l , state and loca l env ironmenta l and pub l i c hea l th
regulations and standards which affect design, operation and levels of
cleanup posed by each alternat ive. The remedial alternat ives identif ied in
Sect ion 3.1 above prov ide varying degrees of m i t i ga t i on of the hazards
presented by the South Cava l cade Street S i te , The a l t e rna t ive s i den t i f i ed
provide a range of options that allow compliance with all appl icable publ ic
health or environmental standards, exceed the requirements of those
s tandards , or do not comply w i th the letter of those s tandards but do
s ign i f i cant ly reduce the threat of further contaminat ion through the
implementation of a permanent solut ion. Although the use of standards at
Superfund sites is still under development by EPA, it 1s EPA pol icy to
comply with app l i cab l e or relevant env i ronmenta l and pub l i c hea l th stan-
dards in CERCLA remedial act ions except under certain l imited circum-
stances. Accordingly, the appl icable standards wi l l be used as a measure
for eva luat ing and comparing each alternat ive act ion.

As defined in EPA guidance for CERCLA feasibi l ity studies, appl icable
standards are those that would be legally appl icable if the actions were
not taken pursuant to CERCLA Section 104 or Sect ion 106. Re levant stan-
dards are those pert inent to the s ite based on sc i ent i f i c or technological
considerations. . A list of appl icable and relevant standards that apply to
the South Cavalcade Street site are listed on Table 3- 1 .
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TABLE 3-1
REQUIREMENTS, ADVISORIES, AND GUIDANCE TO BE CONSIDERED

I, Federal Requirements, Advisories and Procedures
• Recommended Maximum Concentration Limits (RMCLs)
t Health Advisories* ERA, Office of Water
• Federal Water Qual ity Criteria

Note; Federal water quality criteria are not legally enforceable.
State water quality standards, developed using appropriate aspectsof ca s e s * States ' water quality standards do not include specif icnumerical limitations on a large number of priority pollutants.
When there are no numerical State standards for a g iven pol lutant ,Federal water quality criteria should be considered.

t Publ ic health basis in listing decision under Section 112 of theClean Air Act
• fcPA's groundwater protection strategy
• TSCA health data
o TSCA chemical advisories (two or three issued to date)
• Advisories issued by FWS and NWFS under the Fish and Wild l i feCoordination Act
* National Environmental Policy Act
• TSCA Compliance Program Policy
« Resource Conservation and Recovery Act

2. State Requi rements

t Texas Department of Water Resources State Ground Water WithdrawalApprovals
• Requirements of TOWR hazardous waste program
* State Implementation Plan and Delegated Programs Under Clean AirAct

• Texas Department of Health Drinking Water Criteria
• All other State requirements, not delegated through EPA authority.

3-13

1
r~ I
CM 1
v- 1o 1o I

111I
111
I

001271



1111111111111111111

TABLE 3-1 ( cont inued)
3 * k2£lLJlesu1rements

• Standards of Nat iona l Po l l u t™ * - n< .
^ local P^tcly-owned01:^^ permit

• Local so l i d waste management ordinances
« Local zon ing laws and regu la t ions
• Other local requirements

CM
r-
OJ«—
oo

-

3^ 14

001272



IIIIIIIIIIIIIIIIIII

Taole 3-2 lists existing ERA ambient environmental concentration standards
that may be applicable to public health analysis. These standards include
the fo l lowing :

• Maximum Contaminant Levels (MCLs) promulgated under the Safe
Drink ing Water Act, for 20 chemicals and also radionuclides in
dr ink ing water;

• National Ambient Air Quality Standards (NAAQS) promulgated under
the Clean Air Act, for 7 pol lutants in ambient air;

e Nat iona l ambient water qual ity cr i ter ia developed under the Cl ean
Water Act for 95 contaminants in ambient water systems (not
dr ink ing water) , which are nonenforceable federal criteria but are
often the bas i s of enforceable state water qual i ty s tandards ,
c la s s i f i ed as appl i cab le requirements for remedial act ions ; and

• Health advisor ies (suggested no adverse response levels , or SNARLs)
developed under the Safe Dr i n k i ng Water Act , cover ing 22 contami-
nants in dr i nk i ng water.

The environmental standards and criteria in Table 3-2 were developed under
a variety of statutes , and many incorporate economic or sc ient if ic factors
inappropriate for CERCLA. The standards generally do not cons ider s imul-
taneous exposure from multiple routes. Standards may also be based on
levels , durations, or frequencies of exposure that are different from those
at a spec if i c s ite. As a result of the var ious technical aspects of
standards development, some concentration l imits wi l l require adjustment
before being applied to the South Cavalcade Street Site. It should also be
noted that relevant or applicable ambient concentration limits are not
ava i l ab l e for all media for many chemicals commonly found at Superfund
s i tes . For these reasons, it w i l l be necessary to consult with EPA to
review the exposure assessment and determine the appropriate range of
cleanup levels for the constituents encountered at the South Cavalcade
Street Site ,
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App l IcnUf or* Relevant
Rvqu lr *mrnt t Otlitfr Criter ia, Ad ft tor lea, •nJ CitHflnce

Cl.catc. l

Acentphthene
Acrcte l n
Aerjr lonftrf le
AUrJn
Ant fnony
Araen lc
Aabet to t
Car ita
Berttene

*** K*nrf dine
t— • Derr l I lisn
^ Cad'ilm

Carbofuran
Carbon nonoxltie

Carbon tec rach lor ide
Ch lor irttfted btntcnn
Ilex act) lofobc n i tine
I r 2 ,4 , S-Tetrac t t lorobencen
Pent ac l i tarobentcne
Tr ich lorobenrenc
KonocMarobenecne**• • * *uiior inated etliinea
1 ,2-DfcMoroe t t i a n e
1 ,1 , 1-Tr fc l i laract l iane
1, 1 ,2-Tr i c t i l o r f f r t f t a r t e
1 » 1 , 2 , 2 -Tct r *cl» 1 oroi't li»rte
M'>*acti l ioroeth< it ir
Hnnochloroet li*ne
1 ,1'bicliloroetltnne
1,1 ,1 ,2-Tetr arli (order hane
FeotccMoroetl iar^

Safe Dr ink ing
Hate r Act ,
HCI,», (eig/L '- Clean Water Act
ynlec* Hate r Quality Cr i t e r i a
ottierwlae Ctcan Air Act, for Human ' < <-nlth
no t e d ) NAAr}S C* .gAn ) F£s l i and l > r l t i kh >g Mute r

20 ujt/L (nrg.inalept ie>
320 u j/L
0 (0 . 58 ug/1.)
0 ( 0 . 7 4 (ift/l.)
146 UR/L

0.05 0 (22 ng/L)
0 ( 100 ,000 f iber»/l . )

1 .0
0 ( 6 . 6 «tfc/U
0 ( t . 2 HR/1.)

' > 0 ( )7 ng/ l . )o.ni o no Kfc/ i . )
4 0 . 0 0 0 (|-hour) e

0 ( 4 . 0 uR/f. )
0 (4- f i ng/I.)

0 ( 7 . 2 ng/L)e o (J f l u j/D
0 (74 i .R/ 1 . )
Ina i i f f tc t e n t d/»t a
4HR UK /I .

0 ( 9 . 4 t iR/t)
I f t . 4 WR/I.
0 ( 6 , 0 uR/tJ
0 ( 1 . 7 «g/Ll
0 (19 un/ l . ) pJ t iB . i f ( l e t cut* <f«t a
|tttnf f le; lent Jnt a
l uau f f l c l cot il.i( •
I ii in f ( IT J C P l t dnt •

Ctcflu Wat e r Ace . Safe Drink ing HAter Aot ,
Wa t e r Qua l i t y Cr i t e r i a llealtli Adv l a o r l e *

(or tlnmflrt Mc.iltl i (»n/l.)
Prf lift ing Un t e r ( > r » ly l-'tny |0-d«y Clironic

(werfca or
ow>nl ha)

20 uR/1. (orRtnolffpt le)
5^0 UK/t .
( 0 .6 1 t.p/l.)b
( 12 «(!/(-)
( 1 4 6 HK/L)
(25 ng/l. l
( ]00 , ( lQO riber i/L) *
( 6 . 7 «Mf/L) J 0 . 2 3 0 . 0 7
( 1 . 5 «g/U

- ( ) 9 n n/ l - >
( 1 ? I IR/ I . )

O. I O . I 0 .005

( 4 . 2 wft/f.) 0 .2 0 - 0 2
( 2 2 0 1 14/1 . ) 0 .0625 0 .062$ O .OOJ5

( 2 10 DR/t.)( 1 3 0 u p/ r . J
£ WO uf i/( . )
t n s i f f f i c i c n t data
499 ug ft .

( 9 . 4 UR/L ) Insuff ic ient data
( 19 mp/l.) 1 . 07
(6 ug/O
( 1 . 7 u j/L)
(24 iij/l.)
l na » ( f Ir lent Jot a
loinf ( ic lent tint •
tn i i i f ( ic lcnt i lnt a
Intiul ( Jc l i-i it ilnt a
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3-2 (Cont ' d )
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0 { 0 . 0 3 8 n«/U
0 (0 . 1 i,Km

0 f 1 . 9 0
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A(»p l ( c * b l e or Re l e van t

Requ i r emen t a Othrr Cr l t e r l r t , AJw i a n r t c i , and Outdance

CKcnlcat

DfcMoro*eth«ne
1,4-DfcltloroptienoI
9ict > l o roprop *ne i/
OicMoroprnpcnea

DlchloToproptc ie *
Oich loropropene *
t ,2-QicMoropr .apAne

OUldrin
I ,4*0 iecthrt phenol
Z-4-Dfrvltroto luecxe
p-Dfo<ane
1 .2-Diphenr l hydra tine
Cndotulfflfi
ffndrcn
Cthplbencenfl
Ctttp l tne gl real
PaTKaldetljrdC
ffuoranthene
Fluoridfl
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ffffo«?th*fif •
ifeptcchlar
[ie«.chlorobut«<»|erte
Lln<l*ne (991 g^n»«-IIClO
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Safe Drinking
Water Act ,
MCI » » (mg/l, Clean Water Ac t ,
unlefa . Water Qua l i t y Cri tcr t l
ott i erwl te Clenn A(r Ac t , for ir> i » »n He a l t h
HOt c J ) NAAQS (ug/oi ) Flth nnd Dr i n k i ng Wate r

See !l«loi»ethanra
0.1 lift/I' (orgwuolept Ic)
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0 (0 .7 1 ng/t)
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74 og/L
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1 .4 mg/L

42 ug/Lr .4-z.«
Insufficient Jot *
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See Halofnettianet |1 t.l
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O . I O . J
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Utter Act,
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(wtrka or
wont da)
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0.56?
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TccltfttcAl'tlCH
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|ti«uf f Ic lent da!
ftuMiff Ic ietit Jdt i
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5 . 2
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Table 3-2 (Cont'd)
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3 .2 .2 CONTAMINANT CRITERIA FOR GROUNDWATER

Water quality standards have been developed over the years that provide a
part ia l bas i s for assess ing the level and s ign i f i cance of groundwater
contamination at the South Cavalcade Street Site. No set of environmental
standards is comprehensive, however; and acceptable standards for all
poss ib le compounds, particularly organic compounds, that might be found in
the groundwater have not been developed.

The principal standards that wil l be used in evaluating contamination in
the groundwater at the South Cavalcade Street Si te wil l be the ava i lab le
dr ink ing water standards. Although the shal low aquifer is not currently
being used as a drinking water source, it is a potential source and
therefore const itutes a Cla s s 2 Aquifer under EPA ' s groundwater protect ion
strategy. The deeper aquifer is being used as a domestic water supply and
also is a Cla s s 2 Aquifer. At sites that overl ie Cla s s 2 groundwaters , the
goal of CERCLA cleanups is to provide dr ink ing water quality or background
levels, as appropriate. Background water quality wi l l be determined during
the f ie ld inves t igat ions and compared to Texas Department of Hea l th
drinking water standards. This comparison wil l result in a list of
contaminant c leanup levels which are to be ach ieved . Tab le 3-3 presents
the maximum allowable l imits for various compounds in drinking water as
promulgated by the Texas Department of Health. The table also lists
secondary cr i ter ia which are intended for guidance but not as abso lute
l imits,

3 .2 .3 CONTAMINANT CRITERIA FOR SOILS

The s ign if i cance of contaminat ion of so i l s and non-so i l s mater ia ls wi l l be
evaluated based on their potential exposure pathways. These include the
potential for the contaminants to be released to and migrate with air,
surface water, or groundwater at the South Cavalcade Street Site and the
subsequent potential for human and environmental exposure through dermal,
ingest ion , or inha lat ion routes * Detect ion of contaminat ion visual ly , with
the olfactory senses, or field instruments wil l be considered adequate to
ascertain that the soi ls materials and non-soi l material are contaminated.
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TABLE 3-3
Texas Department of Healthe Standards

Parameter Limit
(mg/L) Limit(ug/L)

Inorganic
Arsen i cBarium
Cadmium
ChromiumLead
Mercury
Nitrate (as
Selen iumSi l v e r

Limi t(other)

N)

Organ ic
Endr in
Lindane
MethoxychlorToxaphene
2,4-0
2 ,4 , 5 -TP (S i l v ex )
Total tr ihalomethanes

Secondary Const i tuentsCopperIron
ManganeseZinc
Chlor ideSulfate
Hydrogen Sulf ideFoaming agents
Total D i s so l v ed So l id spH
Color
Odor
Corros iv i ty

0.051
0 ,0 10
0 .05
0 .05
0.00210
0.01
0.05

0,0002
0.0040. 1
0 .0050 . 1
0.010. 1

50
1 ,000

10
50
50

2
10 ,000

10
50

0.24
100

5
100
10

100

o
00
C\!
T—

Oo

1 . 0
0.3
0 .055 .0

300
300

0 . 0 5
0 .51 ,003

1 ,000
300

50
5,000

300,000
300,000

50
500

1 *000 ,000

15 color units

°f,Heal th- "vis ion of Water ^
OQn-LWa t e
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These qua l i ta t ive determinat ion* wm k
°f the bas 1 c processes in "i 1 1 d
and chemical propert ies o e J-ch tests as th EP t ™" " J "t
Promulgated environ.en t'er r ST ! ̂
except for PCB-contaminated w c ^ . i n a n S n

suns wnich are suhifrt- +•/% rcrn i- -^
«»1. therefore, be necessary to consult wit A 0 ' '*
nent Assessment and determine an ,n r6V16W the Endan9er-

l eve ls
"*

n0t

3 . e .4 CONTAMINANT CRITERIA FOR SURFACE WATER

The pr inc ipa l cr i ter ia for surface
promulgated by EPA and the State of
welfare and enhance water
current EPA regu lat ions a
Nat iona l Po l l u tan t Discharge El iminat ion
do not inc lude numerical cr i ter ia for many
is a general narrat ive requirement that
substances in tox ic amounts . i n
EPA water qual ity cr i t er ia w i l l be u^rf. . 4. - •' ue usea a^ tne Das; in 4

at \h; T: cavaicade street s i t e- ^ -Tab e 3-4 . Fml cleanup levels for the slte wi l l be
ical cnter ia and review of the Endangerment
t ional ly, the dr i nk i ng water standards l i s t e o l napp l i cab l e to surface water.

3 . 2 . 5 CONTAMINANT CR ITER IA FOR AIR QUALITY

Air emi s s ions from the South Cava lcade Street S i t e produces
impact to cont iguous areas. The s i te , P™auces
County) , has an air qualty
s ite location is in an area

PUb"'C health or

d l t h °Ugh there

1 1 s t e d

th6

3'3

ty' The

t.t.1 s,,p,.ded Th. «.„„

oltrog;r:;;:;

OC
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O
O
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TABLE 3-4
U.S. Environmental Protection Agency

Water Qual i ty Cr i t e r i a and Detect ion Limits
• ————————————————————————

PARAMETERAcenaphthene
AcroleinAcrylonitrileAldrin
DieldrinAntimony -Arsenic
AsbestosBenzene
Benzidine
BerylliumCadmium
Carbon TetrachlorideChlordane
Chlorinated Benzenes;! monochJorobenzene

g 1,2,4,5-tetrachlorobenzene

t
pentachforobenzenehexacnlorobenzene
ilorinatecJ Ethanes:1,2-dichloroethane
I,l,l-trichloroethane/l,l,2-trichloroethane/

1.1,2,2-tetrachloroethanepentachl oroet hane
fcexachloroethanelorinated NapthalenesChlorinated Phenols:
3-Konochloropheno?4-raonoch! oropheno I

AQUATIC LIFE CRITE
FRESH WATERTJOO ug/](A) '
68 ug/T(A); 21 ug/1 (Ch)
7,500 ug/1 (A)3 ug/1 max (A)
O.QOI9 ug/1 (24 hr)
9,000 ug/HA), and (Ch)440 ug/1 (max)_
5,300 ug/1 (A)
2,500 ug/1 (A)
130 ug/T(A); 5.3 ug/lfCh)
0.012 ug/1 (24 hr)
1.5 ug/1 (max)
35,200 ug/1 (A)
0.0043 ug/1 (24 hr)2.4 ug/1 (max)
250 ug/I (A)

118,000 ug/1 (A); 20 ,"000 ug/l(Ch
18,000 <jg/HA);9,400 ug/l(Ch)
18,000 ug/i (A)
9,320 ug/I (A) ;2, 400 ug/1 (Ch)
7,240 ag/l(A);1100 ug/1 (Ch)
980 ug/l(A);540 ug/l{Ch)
1,600 ug/1 (A)
500,000 ug/1 (A)
500,000 ug/1 (A)

RIA*
SALT WATER970 ug/l(A); 710 ug?r(Ch'
55 ug/1 (A)»
1.3 ug/1 max (A)
0.0019 ug/1 (24 hr)-
508 ug/1 (A)_
5,100 ug/UAJ_

_
4.5 ug/1 24 hr
59 ug/1 (max)
50,000 ug/l(A)
0.004 ug/1 (24 hr)
0.09 ug/I (max)
129 ug/l(A,Ch)

) 113,000 ug/1 (A)
31,200 ug/1 (A) -
9,020 ug/1 (A)
390 ug/l(A);281 ug/l(Ch)
940 ug/I (A)
7.5 ug/l(A)

29,700 ug/t(A)

HUJTO HEALTH
CRITERIA**

) 20 ug/i (OF
320 ug/I (T)0.58 ug/1 (C)

0.00074 ug/I (C)
0.00071 ug/1 (C)

146 ug/I (T)
Oe022 ug/1 (C)

300,000 fbr/1 (C)
6.6 ug/1 (C)0.0012 ug/1 (C)

0.037 ug/J (C)
10 ug/J (T)

4.0 ug/3 (C)"0.0045 ug/1 (C)

488 ug/1 (T)20 ug/1 (0)
33 ug/I (T)
74 ug/1 (T)

0.0072 ug/1 (C)
9.4 ug/1 (C)

184000 ug/I (T)
6 ug/1 (C)

1.7 ug/1 (C)
19 ug/1 (C)-

0.1 ug/1 (0)0.1 ug/J (0)

DETECTION
LIMIT*
3 ug/i
2 tig ft

100 ug/30.003 ug/i
0.006 ug/I3 ug/i53 ug/I

100,000 fbr/1
0.2 ug/10.05 ug/I
0.3 ug/14 ug/i

0.007 ug/10.4 ug/1

C.G3 ug/I

0.001 ug/1
0.006 ug/1o.ons ug/l
0.006 ug/1
0.006 ug/1
0.001 ug/10,015 ug/i

0 0 1 2 8 2
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dichlorphenol

2,4,6-tr i ch loropheno l
2,3,4,6-tetrach loropheno?
2,3,5,6-tetrachtorophenoI
2-methyl-4-chlorophenol
3-methyl-4-chlorophenoI
3-methyI-6-chtorophenoIChloroalkyl Ethers: 2
bis (2-ch IoroTSOpropyJ) etherbis (chloromethyl) ether
bis (2-cn loroethy lJ etherChloroform 2£

2-Cfcforophenof 4.
/*hf»^-*- « --— ""

* " U 3 / » i " ;500,000 ug/I(A)
500,000 ug/ 1 (A)
500,000 ug/1 (A)
970 ug/I(Ch)
500,000 ug/1 (A)

500,000
500,000
238,000

ug/I (A)ug/1 (A)
ug/1 ( A)

hromium HIi opper
Cyanide
D)T

bjchlorobenzenesichlorobenzfdine
t Jj-Dichloroethylene-2J4-Dich?orophenoTplphloropropanes
jfchloropropenes
Z»4-Ditnethyl phenol
W ' r *

. - - ^ -y/ i CV
0.29 ug/I (24 hr)21 ug/1 (max)
2200 ug/I (max)
5.6 ug/I (24 hr)12 ug/1 (max)
3.5 ug/1 (24 hr)
52 ug/1 (max)
0.001 ug/1 (24 hr)
T 1 •-- 'T '
1 1 20

(Cont inued)

ug/I (Ch)

I I , £00 ug/f(A)
2 0 0 0 ug/1 (A ) ; 365 ug/HCh)23,000 n n / i f f i Y . CTK**' \,.l

,-OfphenyIhydrazfneosul fan
0.056 ug/T (24 hr)0.22 ug/I (max j

0.2 ug/1
0.3 ug/I

2600 ug/1

440 ug/ l (A)

(0)
(0)81(C)I!)ffi

(0)

18 ug/1 (24 hr)
1260 ug/I (max j

122 ug/I1 ug/1
1800 ug/1
1800 ug/I
3000 ug/1

20 ug/1
3 4 . 7 ug/1 (T)

0.000038 ug/1 (C)
0-3 ug/1 (C )1-9 ug/1 ( c )
0. 1 ug/1 (0)

50 ug/I

(24 hr)
23 ug/1 (max)

0 .001 ug/1 (24 hr)
0 . 1 3 ug/1 (max)
1 . 9 7 0 ug/1 (A )

224,000 ug/1 (A)
10 ,300 u g/ l (A ) ; 3 ,040 u790 u g/ 1 (A )

590 ug/1 (A)
O.OQ87 ug/1 (24 hr )
0 .034 ug/1 (max)

0 0 1 2 8 3

170000 ug/1
1000 ug/1 (0)
200 ug/1 (T)

0.00024 ug/1 (C)

A 400 ug/ 1 (A0 . 1 0 3 ug/I ( c ,
0.33 ug/I (C)
0.3 ug/I (0)
87 ug/1 ff)

400 ug/1 (0)
1 . 1 ug/1 (c)
0.4 ug/? (c)

74 ug/1 (T)

5 ug/1

8.3 ug/1

0.9 ug/10.4 ug/1
0.5 ug/I0.006 ug/I

2 ug/1
7 ug/I
7 ug/1
6 ug/I
5 ug/I

0 .0 16 ug/1
0.009 ug/1

0-1 ug/I
0.006 ug/I2.1 ug/1

0.006 ug/1
1 .7 ug/I0.06 ug/l
10 ug/I

0.005 ug/I
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(Cont inued )

PARAMETEREndrin FRESH WATER
AQUATIC LITE" CRITERIA*————————————————————SALT WATHT

HUMAN HEALTH
CRITERIA* *

DETECTION
LIMIT+

Ethyl benzene
FluorantheneHaloethers
Kalomethanes
Heptachlor
HexachlorobutadieneHexachlorocyclohexanea l pha-BHC

beta-BHC
gamma-BHC ( l i ndane )
tech Bh'C

Hexachlorocyclopentadiene
EsophorcneLead

a\
Mercury (Total Recoverable)
NapthaleneNickel
Nitrobenzene
Kitrophenols

2,4-dfn i tro-o-creso ldinitrophenol
Nftrosamjnes :

N-njtrosodimethyl amine
N-nttrosodiethyl amine
N-nitrosodi-n-butylamineN-nitrosopyrrolidine
.N-nitrosodipheayldmine

Pervtachlorophenol

0.0023 ug/l (24 hr )0 . 18 ug/l (max)
32 ,000 u g/ l (A )
3 ,980 ug/ l (A)
360 ug/ l fA) ; 122 ug/l(Ch)1 1 , 000 ug/l (A )
0.0038 ug/l (24 hr)
0 .52 ug/l (max )
90 ug/l ( A); 9.3 ug/I(Ch)
100 u g/ l (A )
100 ug/UA)
O.C8 ug/l [24 hr )
2 ug/l (max)
7.0 u g/ l (A ) ; 5 .2 u g/ l (Ch )
1 1 7 , 0 0 0 ug/l (A)
0 .75 ug/l (24 hr) ' '
74 ug/l (max)
Q. 00057 ug/l (24 hr )
0.0017 ug/l (max)
2 ,300 ttg/HA); 620 u56 ug/l (24 hr)
1 100 ug/l (max)
27 ,000 ug/ l (A)
230 ug/ I (A)

5 ,850 ug/ l (A)

0 .0023 ug/l (24 hr )
£ 1 .037 ug/l (max)
430 u g/ l (A )
40 u g/ l (A ) ; 16 ug/l (Ch)
1 2 , 0 0 0 ( A ) ; 6 , 4 0 0 ug/ l (Ch )
0 .0036 ug/l (24 hr)
0 .053 ug/l (max)
32 ug/l (A)
0 . 3 4 u g/ l (A)
0 . 3 4 ug/l
0 . 1 6 ug/l (max )

7 .0 ug/l
1 2 , 9 0 0 u g/ l (A )
668 u g / l ( A ) ; 25 u g/ l (Ch )
0 . 0 2 5 ug/l (24 h r )
3.7 ug/l (max)
2 , 3 5 0 u g / J (A )7. 1 ug/l (24 h r )
140 ug/l (max)
6 ( 6 8 0 u g / l (A )
4 , 8 5 0 u g/? (A )

3 , 3 0 0 , 0 0 ug/ l (A)

1400 ug/l (T)
42 ug/I (T)

# 1 .9 ug/l (C)
0.00278 ug/l (C)

4 . 4 7 ug/l (C)

0 . 1 4 4 tig/1 (T)

1 3 . 4 ug/l (T)
19800 ug/l (T)

30 ug/7 (0)
1 3 .4 ug/l (T)

0.009 ug/l
10 ug/l

0.05 ug/l
0.06 ug/l0.01 ug/I

0.002 ug/l
0.001 ug/l

0 .092 ug/l (C)
0 . 163 ug/l (C)
0 . 1 8 6 ug/l (T )
0 . 123 ug/l (C)

206 ug/I (T)
1 ug/l (0)

5 ,200 ug/t (T )
50 ug/l (T)

0.002 ug/l0.004 ug/I
0.002 ug/l
0.004 ug/I
0.001 ug/I

5 ug/l
42 ug/l

0.4 ug/I
2.5 ug/l15 ug/l

5 ug/l

55 ug/l(A); 3.2 ug/T(Ch) 53 ug/l (A) ; 34 ug/l (Ch)

70 ug/l
0.014 ug/l (C)0 .008 ug/l (C)
0 . 0 6 4 tig/1 (C)
0. 160 ug/l (C)

49 ug/l (C)
1010 ug/1 (C)

7 ug/l
0,3 ug/I

l ug/l
10 ug/l

0 0 1 2 8 4
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(Cont inued)

AQUATIC LIFE CRITERIA*
PARAMETERPhenol

Phthalate esters:
FRESH WATER
940 ug/1 (A) ; 3 'ug/J (Ch)

SALT WATCRh) 5,8ntt ug/l (A,"Ch)
2 ,944 ug/I (A)

HUMAN HFA1.TH Drm.nOfl
CR ITLR IA * * L 1WU

3500 ug/I (TJ
dimethyl phthalatediethyl phthalatedibutyl phthalate
di-2-ethylhexy! phthalatePCS' sPAH' s (polynuclear aromatic

hydrocarbons)Selenium
Silver
TCDOTetrachloroethylene
Thai Hum
TolueneFoxaphene
frjchloroethyleneVinyl ChlorideZinc

0.0 14 ug/1 (24 hr)

35 ug/1 (24 hr)
260 ug/1 (max)
1 .2 ug/1 (max)
5 ,280 ug/T(A); 840 ug/l(Ch)
1 ,400 ug/ l (A) ; 40 ug/UCh)
17 ,500 ug/l(A)
0.0 13 ug/1 (24 hr)
1 .6 ug/1 (max) ' »45,000 ug/I(A)
47 ug/1 (24 hr)180 ug/I (max)

0.03 ug/J (24 hr)
300 ug/1 (max)
54 ug/1 (24 hr)
410 ug/1 (max)
2.3 ug/1 (max)

313000 ug/1 (T)350000 ug/1 (T)34000 ug/1 (T)
15000 ug/1 (T)

0.00079 ug/1 (C)
0.028 ug/1 (C)10 ug/J (T)

50 ug/1 (T)2 , 1 x 10 ug/1 (C)
10,200 «g/T(A); 450 ug/l(Ch) 8 ug/1 (C)
2 , 1 30 uq/l (A) . 13 ug/1 (T)
6 >300(A) ; 5,000 ug/l(Ch) 14 ,300 ug/I (T)
0 ,07 ug/I (max) 0 .0071 ug/1 (C)
2,000 ug/1(A)
58 ug/1 (24 hr)
170 ug/1 (max)

27 ug/1 (C20 ug/I (C
5000 ug/1 (0)

0.11 ug/J0 . 13 ug/I0.02 ug/I
0.04 ug/I0.04 ug/J
0.04 ug/175 ug/1

7 ug/1
0.003 ug/10 .007 ug/1

1 ug/J10 ug/10.4 ug/J
0.005 ug/10.01 ug/I

2 ug/1

* Criteria as publ ished in Fed. Reg. 45: 79318 and Fed. Reg. 46: 40919. Criteria for hardness-related meta ls as sumes 50
mg/J CaCO. = most strigent criter ia. 24 hr = 24 hour average value; max = value not to be exceeded at any time,

* * Criter ia as published in Fed. Reg. 45: 79318 and Fed. Reg. 46: 40919 . Bas is for criteria designated as fol lows;A=acute toxtcity; C=carcinogenicity at the 10 risk level; Ch=chronic toxic ity; 0=0rganoleptic effect; T=toxicity.
+ Detection l imits as published in Fed. Reg. 44: 69464.
| For the fol lowing halomethanes: Chloromethane, d ich loromethane, bromomethane, tr ibromomethane, bromodich loromethane ,

dichlorodifluoromethane, trichlorofluoromethane, or combinations of these compounds.

0 0 1 2 8 5
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monoxide. The exist ing trucking operations may contribute in small
quantities to the nitrogen oxides and carbon monoxide levels.

No direct sources of air contamination from the previous creosoting and
wood preserving operations exist . All potential disposal and operations
areas are presently covered with fill or vegetation. This provides a
barrier which prevents direct contact between these potential sources and
the air. Although waste products from this site contain odorous compounds
that would degrade ambient air quality, this barrier prevents diffusion of
these compounds into the ambient atmosphere. Only upon exposure of the
underlying contaminated soils through investigation and/or construction
activities could air quality degradation in the in mediate area possibly
occur. As discussed previously, the waste creosote products disposal at
this site appear to have been suojected to environmental degradation;
ava i lab le data suggest that only refractory non-volat i l e compounds remain.
As a result, no major concentrations of volatile organics which might
influence the ambient atmosphere are expected. Thus, no signif icant impact
to local or regional air quality is expected,

In the event that remedial action at the site involves excavat ion, federal
and state air quality regulations must be followed. Tables 3-5 through 3-7
below summarize the federal and state standards on air pollutants of
potential concern at this s i te .

If incineration is included as part of a remedial action, federal and state
emissions standards as well as ambient air quality standards must be
addressed. Table 3-7 outlines federal and state emiss ions regulations
concerning the pollutants that may be of concern at this s ite .

3.3 PRELIMINARY IDENTIFICATION OF DATA GAPS AND ISSUES RELATED TO
EVALUATING ALTERNATIVES

For each of the identif ied Remedial Alternat ives , the data required to
assess, screen, and evaluate the alternatives have been identified. These
data requirements have been compared to the exist ing information in order
to delineate supplemental data needs. Composite requirements of the

3-28
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TABLE 3-5 FEDERAL AMBIENT AIR QUALITY STANDARDS*

Pol lutant AV?£fn9 Pf^ry Secondarynme Standard Standard MeasurementMethod
Suspended
particulatematter

Lead

Annual
geometricmean

24 hr
3 months

75 ug/m3 60 ug/m3 High-volume sampling

260 ug/m3 150 ug/m3

•J
1 .5 ug/m j Same High-vo lume sampl ing

Source: Federal Register^ , no. 84, Part I I , Apr i l 30, 1971 , pp. 8186 -8201 [ 1 1 ] ; 43, September, 1978 , p . 46246 .
Standards, other than those based on annual average or annual geometricaverage, are not to be exceeded more than once a year.
Note: Primary standards refer to concentrat ions which are an immediate

threat to publ i c health. Secondary standards are to protect thepubl ic from known or ant i c ipated adverse effects .

00
C\J
v-o
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TABLE 3-6 STATE AMBIENT AIR QUALITY STANDARDS

Pollutants
Averag ing

Time Level 1 Level 2 Measurement
Method

Participates
Opacity

24 hour
5 min *

750 ug/mj 1000 ug/nT5 High-volume sampling
20 percent Light Transmittance

Measuring Device

Source: Texas Air Control Board Regulations
Note: Level 1 refers to the concentration of a given pol lutant which wi l l

prompt an investigation into the source of that pol lutant (minor
public health threat). Level 2 refers to the concentration of a
pol lutant v/hich wi l l prompt an order to cease operat ions at the
probable source(s) (major public health threat).

CO
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STA'E B..SS.O, REMISTION5

. is „ ,.3 1
percent «„„

2 m i n . avg. = 50 Ug/m310 percent oPacit/max.

'Sol id waste burned exceedign 50 tons/day
Flowrate exceeding 100,000 acfm from flue.^From lead smel ter ing operations.

5 min. avg. = cof 15 percent max.
°-4 Ib/hour

CO
CM̂_
Oo
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alternat ives have been used to formulate the site inves t igat ion ac t i v i t i e s *Bas i c data requirements are as fol lows:

• Surface Water/Surface Sediment
— Qua l i t y of surface runoff at various locations
— Qual i ty of water ponded on the site after a rainfal l event
— Kinds and levels of contaminat ion assoc iated with surfacedrainage courses on and adjacent to the s i te

• Surface So i l s/Non-So i l Mater ia l s
-- Better def in i t ion of the strat igraphy of so i l s mater ia l s beneaththe site
-- Better def in i t ion of the nature and the extent of contaminat ion

of so i l s mater ia l s and buried non-so i l s mater ia ls on the s i te-- Adequate character izat ion of the k inds and volumes of contami-nated material on the s i te
- Adequate def in i t ion of the mechanisms and pathways of contami-nant migrat ion

* Sha l l ow Groundwater
-- Character i zat ion of the hydrology of the sha l low aquifer
-- Documentat ion of the use or potent ia l use of water from thesha l low aquifer
-- Determinat ion of the physical properties of the sha l low aquifer
- Documentat ion of the short-term, sea sona l , and long-term trendsin behavior of the sha l low aquifer system
-- Documentation of the natural qual ity of groundwater in thesha l l ow aquifer
-- Determinat ion of the kinds and levels of contaminat ion in thesha l low aquifer
- Eva luat ion of the source of contaminat ion in the sha l l ow aquifer-~ De l i neat ion of discharge permits from the sha l low aquifer

• Deeper Groundwater
-- Character izat ion of the Aquitard
-- Determinat ion of the k ind and level of contaminat ion in thedeeper groundwater, if any
-- Determinat ion of the potential for contaminat ion of the deeperaquifer
— Documentation of the uses of groundwater from the deeper aquiferand the points of withdrawal

• Air Qual i ty
-- Determinat ion of the kinds and levels of air emiss ions that

might be associated with excavat ion of contaminated so i l s andnon-soi l materials
3.4 OVERALL APPROACH TO.ALTERNATIVES .EVALUATION

The Remedial Alternat ives for the South Cavalcade Street Si te w i l l be
evaluated and compared us ing the criter ia described in Sect ion 3.2 and

3-32
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factors related to technical feasibil ity, Institutional concerns, public
health r isks , environmental assessment, and costs.

3.4. 1 TECHNICAL FEASIBILITY

Alternative remedial actions will be evaluated for technical feasibility to
determine if the suggested technologies are appropriate to site condit ions.
The technical feasibility evaluation will include analyses of performance,
reliabil ity, implementability, and safety for each alterantive.

Performance

The performance evaluation will include an analysis of the effectiveness
and useful life of each alternative to determine their overall desirabi l-
ity. Effectiveness will include an evaluation in terms of the abil ity to
perform intended functions, such as containment, diversion, removal,
destruction, or treatment. The effectiveness wil l be determined either
through design specifications or by performance evaluat ion. Design
specifications wi l l be compared to establ ished numerical criteria given in
Section 3.2 as they are being applied to the site based on consultat ions
with EPA. For situations where numerical standards are not avai lab le ,
performance specif icat ions wil l be developed based on best professional
judgment and used in evaluating alternatives. Preference wi l l be given to
those technologies that completely immobilize, destroy, or recycle the
hazardous material.

CM
T~

oo

Most remedial technologies deteriorate with time and eventually may require
replacement. Each alternative will be evaluated in terms of the projected
service life of its component technologies, and the costs of operation and
maintenance. Considerations for the future, such as resource availabil ity
and appropriateness of the technologies, will also be included in esti-
mating the useful life.
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Rellabil ity

Reliabi l i ty aspects of the technical feasibil ity analysis wil l include
eva luat ions of operation and maintenance (0 & M) requirements and perfor-
mance demonstrated at s imi lar sites. 0 & M evaluations wil l include the
frequency and complexity of 0 & M functions, availabil ity of capable
operating personnel, and availabil ity of key materials such as treatment
chemicals. In general, technologies that require frequent or complex 0 & M
activities will be considered less reliable than technologies requiring
fewer or less complex 0 & M.

Rel iab i l i ty of performance will be based on estimates of probabil ity of
fai lure for each component technology and for the complete alternative.
Preference will be given to technologies which have proven effective under
s imi lar waste and site condit ions. Requirements for bench-scale and pilot
plant studies wil l also be considered. Technical analyses wil l not be
based on presumed performance of untested methods.

Implementability

The implementabil ity of each alternative wil l be evaluated in terms of the
relative ease of installation and the time required to achieve a given
level of response. Ease of instal lat ion wil l be based on a constructabil-
ity assessment* or the ability to actually construct or implement the
remedial technology. Considered will be the ability to obtain necessary
permits, the availabil ity and acceptability of alternative disposal sites,
and the equipment available for construction. The time required to
implement a remedy and the time required to actually see beneficial effects
wil l be considered* Also assessed will be the benefits of phasing and
segmenting the components of the remedial action and the long-term manage-
ment requirements.
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Each remedial alternative will be evaluated with regard to safety. This
evaluation wil l include threats to safety of nearby communities and the
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environment as we!' as to workers during implementation. Major risks that
will be considered during the technical feasibility analysis are fire,
explosion, and exposure to hazardous substances. Other safety concerns
will be addressed as part of the broader public health risk evaluation
described in Section 3,4.3 .

3.4 .2 INSTITUTIONAL CONCERNS

Federal, state, and local environmental and public health standards,
regulations, guidance, advisories, or ordinances may influence remedial
alternatives by requiring or providing guidance on design, operation, and
levels of cleanup or discharge. These institutional issues will be
evaluated as part of the remedial alternatives analysis.

It is EPA policy that primary consideration be given to remedial actions
that comply with appl icable or relevant public health standards. The
effects of these standards, which were generally described in Section 3 .2 ,
wil l be evaluated so they relate to the design, operation, and timing of
each alternative. If an alternative does not comply with applicable or
relevant standards, it wi l l be evaluated to determine if H conforms to one
of the five permiss ible exceptions allowed by EPA. If the standards are
exceeded by the alternative, the state participation role will be
determined or assessed. All applicable or relevant publ ic health and
environmental standards, interagency coordination needs, and other
institutional issues will also be identified, and the results of the
institutional analysis of each remedial alternative wil l be included in the
feasibil ity study.

3 . 4 . 3 PUBLIC HEALTH RISKS

Each alternative remedial action wi l l be evaluated to determine how well
the actions limit the concentrations of toxic substances in the environment
and avoid unacceptable threats to human health. The public health risks
will be determined from the results of a baseline site evaluation, an
exposure assessment, and a standards analysis.

OJ
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Base l i n e S i t e Eva lua t i on

The f irst step in the publ i c health r i sk eva luat ion w i l l be the co l l ec t ion
organ iZa t , on , and review of ava i l ab l e data relevant to pub l i c health
app l i cab le to each alternat ive proposed for the South Cava l cade Street
S i t e . Most of these data wi l l be col lected dur ing the deta i led f ie ld
invest igat ions and compiled during the endangerment assessment descr ibed in
Sect ion 4 .0 . Each alternat ive wi l l a lso be c la s s i f i ed as either source
control opt ion s , which address ons i te contaminat ion , or management of
migrat ion opt ions , which address off-s i te contaminat ion . Each of the
remedia l a l ternat ives w i l l undergo a qua l i t a t i ve base l ine eva luat ion on
the ir potent ia l pub l i c health threats in the absence of remedial act ion
cons ider ing the types and amounts of chemica l s at the s i te , the ir tox i c
effects , the proximity of target popu lat ions , the l i ke l i hood of chemical
re lease and m igra t i on from the s i te , and the potent ia l for exposure .

Exposure Assessment

Selec t i ng the appropr iate remedial act ion requ ires a s s e s s i ng exposure and
comparing it to ambient env i ronmenta l s tandard s . For each a l tarna t ive the
frequency, magn i tude , and durat ion of human exposure to tox ic chemica l '
contaminants re leased from the s ite wi l l be a s s e s s ed . Th i s assessment w i l l
be an a l t e rna t ive- spec i f i c exposure eva lua t i on whereas the endangerment
assessment descr ibed in Section 4.0 perta ins to the s i te as a who l e . For
each a l t e rnat ive , the frequency, magn i tude , and durat ion of human exposure
to toxic chemical contaminants re leased from the South Cava l cade Street
Site w i l l be est imated. Th i s assessment wi l l inc lude ident ify ing
chemicals present at the s i te and se lect ing ind icator chemica l s ; identify-
ing points of potent ia l human exposure and exposure pathways for each
remedial a l ternat ive ; character i z ing popu la t i on s potent ia l ly at r i s k - and
est imat ing at all exposure po in t s the environmenta l concentrat ions of each
ind icator substance for each remedial a l ternat ive .
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Standards Analysis

Following the exposure assessment, estimated environmental concentrations
of indicator chemicals will be compared to the applicable or relevant
standards and criteria described in Section 3.2. From this comparison an
evaluation will be made of each alternative action to determine if the
standards and criteria will be met. Each alternative will then be
classified as either meeting, exceeding, or not meeting relative or
applicable concentration limits.

3 . 4 . 4 ENVIRONMENTAL ASSESSMENT

An environmental assessment will be prepared for each alternative action,
which wil l focus on the site problems and pathways of contamination
actually posed by each alternative. A detai led analysis of environmental
effects will be performed only when they are within the scope of the
alternatives. However, any known environmental problems not addressed by
the remedial alternatives wi l l be clearly identif ied. Three main issues
that wil l be considered when assess ing the environmental effects of each
alternative are the adverse impacts, level of detail required, and scope
of the assessment.

Environmental Assessment .of Adverse Impacts

The first step wi l l be an environmental assessment of the "No Action"
alternative. This environmental assessment wil l include a description of
the current site and the environmental conditions anticipated if no
remedial actions are taken. This assessment will determine tne value (or
uses) of the areas that are contaminated or threatened with contamination;
identify the types of impacts that are likely with no action; and assess
the general significance of the impacts.

Following the "No Action" assessment, a similar environmental impact
evaluation wil l be performed for each alternative remedial action.
However, the detailed assessment will be performed if the alternative
action results in any of the following:

CM
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• A substant ia l increase in airborne emi s s ions ;
« A new discharge to surface or groundwaters; '
• An increase in the volume of loading of a p o l 1 utant from ex i s t ing

sources, or a new faci l ity, to rece iv ing waters-
• Known or expected s-gn i f i can t adverse effects on the environment or

on human use of environmental resources; and
. Known or expected direct or indirect adverse effects on

elementally sens i t ive resources or areas, such as wetlands
pr lme and unique agricultural lands , aquifer recharge zones
archeological and h istor ica l s ites, and endangered or threatened
spec ies .

If an a l ternat ive does not require a deta i led env ironmenta l assessment of
adverse effects, a statement to that effect wi l l be provided that
surnmarizes the support ing reason ing .

Appropr iate Leve ls of Deta i l

The appropr iate level of detai l of the environmenta l assessment w i l l be
adequate to compare the expected environmental benef its of d ifferent
a lternat ives meaningfu l ly and to determine the extent of the impacts of
construct ion and operat ion . The level of deta i l w i l l be determined based
on projected effects to environmental ly sens i t ive areas, potential
violat ion of environmental standards , short and long-term effects and
poss ib l e irrevers ib le commitments of resources .

Scope of Env ironmenta l Assessment.

The environmental assessment w i l l address both long-term and short-term
effects, wi th the detai l of analys i s dependent upon the degree of impact as
descr ibed above. Environmental effects of remedial act ions may include
effects on hydrology, geology, air qual i ty, biology, socioeconomics, land
use and archeao ogica, and h i s tor i c s ites . ,„ genera l, each aU
wil l be evaluated by con s lder ing benef ic ia l effects of the response such
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as changes in the release of contaminants and final environmental condi-
tions. Expected adverse effects of construction or operation will also be
considered together with related mitigative measures.

3 .4 .5 COSTS

For each alternative plan remaining after initial screening, detailed costs
wil l be developed and analyzed. This wil l consist of the preparation of
capital and 0 & H costs, a present worth analysis, and a sensitivity
analysis.

Estimation of Costs

All capital and 0 & M costs for each remedial action wil l be identified.
All cost data wil l be updated to current dollars as required and normalized
if necessary to be specific to the Houston area. Additional ly, the l ife-
cycle period of capital and 0AM functions wil l be identified for each
component of the alternative plans.

Capital costs items wil l include both direct (construction) and indirect
(nonconstruction and overhead) costs. The direct costs wil l consist of
estimates for equipment, labor, and materials necessary to install initial
and future remedial actions. Indirect costs wil l include expenditures for
engineering, financial, and other services not part of actual installation
activities but required to complete the installation of remedial alterna-
tives. Also identified wil l be any capital costs that must increase or
occur in future years as part of the remedial action alternative.

Operation and maintenance costs wil l consist of the post-construction costs
necessary to ensure continued effectiveness of a remedial action. The
following 0 & M cost components wil l be considered:

• Operating labor costs;
• Maintenance materials and labor costs;
• Auxiliary materials and energy;
• Purchased services;
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• Disposal costs;
• Administrative costs;
• Insurance, taxes, and licensing costs; and
• Maintenance reserve and contingency funds.

Also included will be any other 0 & H cost items which do not fit into the
above categories.

Present Worth Analysls

A present worth analysis will be used to evaluate expenditures that occur
over different time periods by discounting all future costs to the
present. Per EPA guidance, a discount rate of 10 percent before taxes and
after inflation will be assumed. For the purpose of the detailed
feasibility analysis, the period of performance will not exceed 30 years.
The atethod used in determining the present worth of remedial actions will
be consistent with EPA's "Remedial Action Costing Procedures Manual."

Sens itivity Anal_y_S Is

After the present worth of each remedial action alternative is calculated,
each cost wil l be evaluated for effects of variations in assumptions
through sensitivity analysis. The sensitivity analysis will assess the
effect that variations in specific assumptions associated with the design,
Implementation, operation, and effective life of an alternative wil l have
on the estimated cost of the alternative. These assumptions will depend on
the accuracy of the data developed during the remedial investigation and on
predictions of the future behavior of the remedial technology and are
subject to varying degrees of uncertainty. The sensitivity of costs to
these uncertainties wil l be observed by varying these assumptions and
noting the effects on estimated costs. Sensitivity analysis will also be
used to optimize the design of a remedial action alternative, particularly
when design parameters are interdependent (like treatment plant capacity
for contaminated groundwater and the length of the period of performance).

CO
O
<M
v—oo

3-40

001298



IIIIIIIIIIIIIIIIIII

The fol lowing factors wi l l be considered in conducting the sens i t iv i ty
analys is :

Effect ive l ife of remedial action (replacement) ;
Operat ion and maintenance costs;
Durat ion of cleanup (per iod of performance) ;
Extent of cleanup, given uncertainty about site cond i t ions ;
Other des ign parameters; and
Discount rate.

Emphas i s wi l l be given to those factors above which can have a s ign i f i can t
effect on overal l costs . Other factors given emphas is wi l l be those for
which the value is most uncerta in . The results of tha sens i t iv i ty analys i s
wi l l be used to identify "worst case" scenarios and to rev ise est imates of
contingency or reserve funds assoc iated with each a l ternat ive p lan .

3 . 4 . 6 COMPARISON OF REMEDIAL ACTION ALTERNATIVES

As each alternat ive action is evaluated, it w i l l be compared and ranked
aga inst the other remedial a lternat ives us ing tt.e categories descr ibed
above. -The comparison wi l l include two major analyses, the noncest
cr i ter ia and the cost cr iter ia .

Noncost Criter ia Analys i s

The noncost cr i ter ia analysis wi l l address cons iderat ions of technical
feasibi l ity, inst itut ional i ssues , publ ic health, and environmental
protection. This process wi l l e l iminate alternatives that are not tech-
nical ly feas ib le for reasons of performance, re l iabi l i ty, implementabi l i ty,
or safety. Simi lar ly , a lternat ives w i l l be e l im inated that do not meet
necessary environmental or publ ic health goals . Th i s w i l l involve the
Ident if icat ion of adverse impacts on the environment or on publ ic health or
welfare that may preclude the use of each assembled alternat ive. Adequate
protection for purposes of comparison wi l l be considered as a comprehensive
response that addresses all pathways and points of exposure. Alternat ives
that provide s im i lar environmental and publ ic health and welfare benefits
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will also be identified. Those remedial actions that do not conform to
institutional requirements will also be eliminated; however, upon
completion of the alternative comparisons, at least one alternative will
remain for each of the five categories described in Section 3.1 .

Cost Analysis

The purpose of cost screening is to eliminate alternatives that have costs
on order of magnitude greater than those of other alternatives, but do not
provide greater environmental or public health benefits or greater
reliability. To minimize the level of effort required for cost screening,
data sources wil l be limited to the "Remedial Actions Cost Compendium"
(EC!, 1964), the remedial investigation, standard cost indicies, and other
readily available information. Also, the time for preparing screening cost
estimates wil l be limited to a few days, and cost estimates wil l be
produced within an accuracy of -50 to +100 percent.

The remedial alternatives will be compared on the basis of capital costs,
operation and maintenance costs, and present worth costs. Capital costs
and 0 & M costs wil l reflect site-specific conditions and will be compiled
using the.criteria in Section 3.4.5 . Present worth costs of competing
alternatives with similar environmental, public health, and public welfare
benefits will be compared. Present worth costs wil l allow equivalent cost
comparisons of all alternatives as they include the current value of all
costs incurred initially and those that wi l l be incurred in the future.
Alternatives will be eliminated if they are much more expensive yet offer
similar or fewer environmental or public health benefits but no greater
reliability than competing alternatives. Alternatives that are more
expensive but offer substantially greater non-cost benfits will not be
eliminated. After the cost screening process, at least one alternative
will remain in each of the five categories listed in Section 3. 1 .

3.4 .7 PLAN RECOMMENDATION

The comparison of each alternative will result in a definitive ranking
within each category—technical feasibility, public health risks,
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environmental protection, institutional concerns, and costs. Based on
these rankings, the alternatives will be further ranked to arrive at the
recommended remedial alternative. Numerical or weighted value matrix
schemes will not be employed. Rather, this ranking will be entirely
subjective and reflect the best possible informed judgment. ERA will be
consulted during this process to ensure that all relevant factors are
considered and the alternative selected is defensible under outside
scrutiny.

The description of the recommended plan will include a justification for
the alternative selected and a complete definition of the various
components of the alternative which wil l serve as a basis for continued
design and ultimate implementation. Included in the description will be:

• A review of what the remedial action wil l and will not accomplish;
• Special engineering considerations and special studies needed;
• Operation, maintenance, and monitoring requirements;
• Off-site disposal needs and transportation plans;
• Temporary storage requirements;
• Appropriate treatment and disposal technologies;
• Brief descriptions of the environmental and public health problems

that may be encountered during implementation; and
• Means of mitigating the associated environmental and public health

problems (and their costs).

The recommended plan description will be prepared to meet the overall
Feasibility Study requirements. However, a recommended plan may or may not
be presented at the discretion of EPA. Guidance on whether or not to
provide a recommended plan will be given by EPA prior to completion of the
Feasibility Study.

O
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4.0 SCOPE OF WORK
4.1 DEVELOPMENT OF A WORK PLAN

4 . 1 . 1 OBJECTIVE

The Hork Plan is the pr inc ipal guidance docu.ent for perforce Remed,Invest,gations and Feasib i l i ty Studies (R I/FS) * ah „ T
«ste disposal sites. The Jk Plan e $

 h \ ̂  T " 7°""
• ^ to be col lected and the ana,yses and *, ̂  ^^

order to assess the .ost feasib l e source control and rental ac on
nat ,ve and to arrive at a conceptual des ign of the contTo 1 'site. control act ions for

4 . 1 . 2 APPROACH

Fifteen tasks have been fnrmn\*tt*A »-~
a«H ^ r emulated to carry out the Remedia l Invest iaat
-d the Feas .b i l i ty Study for the South Cavalcade Street S i t e !
The Remed1al Invest igat1on port lQn of th . s ̂ ^ ^^
mutual agreement of EPA and Koppers Srrh ™» * * u ? Y

a nH , .. L uppers, buch amendments shal be in wr i t iand shal l have as an effect ive d^t-o *-K A .
s igned by EPA. ' ^^ On Wh1ch SUCh *™<"™ts a

TASK 0-Deve lop Work PlanII Lis± F^S'ffi^ar11 Information

43:pPrerpfa°r: Or^rSdLf^^-^ation RTASK 5-Preoare Fin^ l R^moHi^ . i n v e s t ]9ation ReportTH^. , r i cya i t : r 1 lid 1 Kemedia Irvo<;t- lna*--;«« ft
TASK 6-Develop Remedial Alternat ives 9 ° R6P°r t
TAC£ ^-Screen Remedial Alternat ivesirtbK 8-Perform Laboratory Stud i e s/Pi i n f rr t * •
TA K ?nEnVaIUdtS «^dial Al ternatfv Ot TeSt lng

lAbK 10-pevelop Conceptual Des ign
TASK ll^Prepare Draft Feas ib i l i ty SI- .MW D
TASK 12-Prepare Fina l Feas ib i l ty studv l<? ITA irs^r EPA Desig-ted & fe

 eport
TASK 14-Report ing and Management

^ >
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A major port ion of the work necessary to complete
Cavalcade Street Site , has been completed in the

Task 0 for the South
preparat ion of this Work

P l a n . Anci l lary documents prepared along with the Work P l a n inc lude:

• The Interim Site Characterization Report
• S i t e Plan s .

In addition to the Work Plan, reference to these
the Remedial Invest igat ion and Feas ib i l i ty Study
Street Site is essent ia l . Addit ional work needed
s i te-spec if ic documents necessary to support the
the R I/FS work is detai led below. An 'example of
vided in the accompanying Project Operations Plan
& McKee Inc.

documents while performing
for the South Cava lcade
to prepare company and

Work P lan and to perform Othese documents is pro- ^
prepared by Camp Dres s e r ^~

O
O

4 . 1 . 3 SUBTASK OA - PREPARE HEALTH AND SAFETY PLAN

Objec t ive -- To prepare a site spec if i c hea l th and safety p lan , or the
equ iva l en t^ that sha l l govern al l on-s i te act iv i t i e s at the South Cava l c a d eiiiiiin>iii

Street Site .

Methodology — Based on an understand ing of level and k inds of contamina-
t ion at the South Cava lcade Street S i t e , a s ite spec i f i c health and safety
plan should be formulated and submitted to EPA for review and comment prior
to commencing any onsite work. At a min imum, thi s p lan shal l detai l :

• Personne l protect ive equipment requirements keyed to genera l i zed
s ite local it ies and act iv i t ies

• Required safety equipment onsite
• Personne l tra in ing requirements
• Medica l surve i l lance program
• Personnel hygiene requirements
• Contingency plan and emergency procedures
• Site personnel activity safety monitor ing program
• Decontamination procedures
t Respons ib i l i ty for health and safety
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• Standard operating procedures
• Site description
0 Hazard evaluat ion
• Work l imitations
• Emergency information
t Safety of nearby workers and residents

Deliverables -- A health and safety plan; see example provided.

4 . 1 . 4 SUBTASK 08 - PREPARE QUALITY ASSURANCE PLANS

Objective — To prepare s ite-specif ic quality assurance ana qual ity control
plans that shall govern all work performed onsite and in the office for the
RI/FS, including, but not limited to laboratory analyses, work performed by
outside contractors, and data val idat ion. The plans shall be developed in
accordance with EPA' s "Interim Guidelines and Specif ications for Preparing
Qual i ty Assurance Project Management P lan s . "

Methodology — Based on an understanding of the South Cavalcade Street
Site , the RI/FS process, and the intent of accompl ishing the Remedial
Object ives, site-specific quality assurance and quality control plans shal l
be formulated and submitted to EPA for review and comment. It should be
understood, that quality control refers to the procedures implemented to
ensure that the data collected are of the h ighest ca l iber , whereas quality
assurance refers to the set of independent checks and ver if icat ions that
the quality control procedures have been implemented and are funct ion ing.
Qual ity control includes such things as instrument calibration and main-
tenance procedures and data recording and gathering format. Qual i ty
assurance includes use of duplicates, spikes, and trip blanks, data
val idation, and other internal audit procedures.

Del iverab les — A quality assurance plan and a quality control pain for the
South Cavalcade Street Site; see example provided*

O
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4 . 1 . 5 SUBTASK OC - FIELD SAMPLING AND ANALYTICAL PLAN

Object ive -- To prepare a site-specif ic sampling and analyses plan that
details all sampling and analytical requirements and procedures for per-
forming the R I/FS at the South Cavalcade Street Site.

Methodology — A site-specific field sampling and analyses plan shall be
formulated and submitted to EPA for review and comment. The field sampling
and analytical plan shall be the control l ing document for all sampl ing and
analyses performed onsite work at the South Cavalcade Street Site and all ^
laboratory analyses. At a minimum this plan shall detail; O

^
• The kinds of samples that wil l be taken; in accordance with this "*""

Work Plan ^
• The locat ions at which all samples are to be obtained; in accor-

dance with this Work Plan
• Sample numbers
o Samp l i n g techniques and protocols
• Quantit ies required for specific analyses
• Field handling procedures
• F i e l d tests to be performed, i n c lud ing procedures and the equipment

to be used
* Data entry requirements
• Sampl ing team members and respons ib i l i t i e s
• Sample packaging, marking, and sh ipp ing requirements
« The name, address, telephone number, and contact at the analytical

laboratory
• Analytical procedures to be used
9 Data reporting requirements

Del iverab les -- A site-specific field and analytical p lan ; see example
provided.
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4 . 1 . 6 SUBTASK OD - PREPARE SITE MANAGEMENT PLAN

Object ive — To prepare a s i te-spec if ic management plan govern ing all
operations at the site, inc lud ing s i te access , site security, contingency
p lans for other than site personne l , and the general coordinat ion of allact iv i t ies planned for the s ite .

Methodology -- A site-specif ic s i te management p lan sha l l be prepared for
the South Cavalcade Street Si te , and submitted to EPA for review and
comment. The plan shal l govern act iv i t ies on the s ite, access to the s i te ,
d i sposa l or decontaminat ion of f ie ld equipment, and s ite security and shal l
inc lude cont ingency plans to deal with non-s i te personnel .

Oel i v e rab l e s — A site management p lan ; see example provided.

The above described plans may be completed as separate, ind iv idua l plans or
as a set of p lans encompassed by a s ing le document. Should a s ing le docu-
ment be prepared, the components that would be the equ iva lent of the abovep lans must be clearly evident .

4.2 REMEDIAL INVEST IGATION

4 .2 . 1 OBJECTIVE

The primary objective of the RempHi^ i T
Cavalcade Street Site in te« 0 "tT'*"" * t0 Ch"«*"'»

at the s ite and its threat to L n? ™™ *"' e'tMt °f «"ta.1na-
•»t. A second object ive of the Re A" ' ""^ "« ^ "n"™-

site ^formation for perf0rm1ng a™^^ ^ to obtain the
feas ib le methods to remediate the t * *"* t0 Wcerta1" the

h

 he '"'I-———*, in accordance Wlth th71?° "**"* ^ ^ ""*
^ground of the site-its location and st "^ ̂ '^ "«»• The
-tent of the problem-has been ,«,r1 J "7 °f "'" M ^ "-tur. anddnd 3re descr^ed more fully in the , J ln Section 2 of this Work Plan
for the South Cavalcade Street Site Th

 Ch *™cteri2ation Report
addit ional relevant information with resn ^^^ Site "ans provide

o the location of current
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fac i l i t i e s on the site, faci l i t ies related to the wood treat ing and pre-
serving act iv i t ies that formerly occurred on the s ite, and proposed
sampl ing loca l i t ies . All tasks of the Remedial Invest igat ion are to be
performed as described below and in accordance with Koppers 1 Project Opera-
t ions Plan for the South Cava l cade Street Site or an equivalent set ofplans .

4 .2 .2 TASK 1 - COLLECTION OF ADDITIONAL BACKGROUND INFORMATION

SCBTASK 1A - REVIEW KOPPERS COMPANY FILES AND INTERVIEW FORMER EMPLOYEES

Objec t ive -- To obtain all poss ib le information re la t ing to past operations
by Koppers Company and its predecessor Nat iona l Creosote and Lumber Company
at the South Cava l cade Street S i t e , This information might include further
documentation of the processes that were used, waste disposal pract ices ,
sp i l l s that were used, and the locations of important fac i l i t i e s . Histor ic
s i te p lans and maps would be part icular ly usefu l .

Metnodology - Careful rsview of Koppers Company f i l e s and arch iva l data;
interviews with current and past employees of Koppers Company and it pred-
ecessor, National Creosote and Lumber Company, who might have information
pert inent to the faci l i t ies and the operations at the South CavalcadeStreet Si te .

Del iverab les « Addenda to the previously prepared Sits Plans and Inter imSite Character izat ion Report.

SUBTASK IB - AERIAL PHOTO EVALUATION

Object ive — To evaluate h istor ic aerial photos to document the kiids and
locations of wood treating and wood preservat ion operations that have
occurred on the South Cavalcade Street Site .

Methodology -- Review and interpret ava i l ab l e aerial photography for the
South Cavalcade Street Site . A prel iminary l i s t ing of sources, v intages ,
scales , is contained in Table 4- 1 . Interpretation us^ng stereo pairs may
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TABLE 4-1
HISTORICAL AERIAL PHOTOGRAPH COVERAGE FOB

SOUTH CAVALCADE S ITE . HARRIS COUM??* UUS

Comment Year——— • ——— — ————
8 « » 1930

8 * « 1935
B S U 1938

Unava i lab l e 1938

B A H 1944

B 4 H 1945
B * ** 1952
B & M 1953

8 * H 1955
8 * H 1956
B 8 « 1956

B A U 1957

0 4 .U . . ig64

B « U 1965
B A H 1966
B A W 1971
8 4 W 1972
B 4 U 1973

B S W 1974
8 & H 19?S
8 4 U 1975

Agency

Tobin

Houston Pub. Lib.
Na t ' 1 . Archives(ASCS)
Texas Petroleum
Information Ctr.
ASCS

Houston Pub. Lib .
Houston Pub. Lib ,
ASCS

Houston Pub. L i b .
Tobin
Texas Petroleum
Information ctr.
ASCS

ASCS

Houston Pub. L ib .
uses
Aoams Aerial Survey
Adams Aerial Survey
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provide the best approximation of the faci l it ies and plant layout at the
time the photographs were taken. Composited enlargements may then be used
to generate a series of overlays that include, among other things, del inea-
t ion of areas where contaminated soi ls are potential ly present, either
because staining is vis ib le on the photographs or because the fac i l i t ies
and the structures observed are those where, through use, contamination
might occur.

Oel iverab les -- Addenda to the Site Plans and the Interim Site Character-ization Report.

SU8TASK 1C - SITE SURVEY

Object ive -- To produce a survey of tne South Cavalcade Street SUa that
accurately del ineates the current topography, using a one-foot contour
interval , s ite boundaries, and exist ing features; bui ld ings, paved areas,
storage tanks , ra i l l ines, loading docks, waste p i l e s , observation wel l s ,
etc. The occurrence of above and below ground u t i l i t i e s on and adjacent to
the site should a l so be determined and plotted on the survey. The topo-
graphic survey may ultimately become the base map on which all araal In-
formation obtained in further Remedial Investigation work Is plotted,

Methodology -- The s i te survey may be produced using a combination of
aeria l photography, ground-surveying, and research of the local ut i l i tycompany f i les .

Del iverab le s — A site survey, with topography, that can serve as the base
map for plott ing all areal information obtained in the future, and overlays
depict ing current fac i l i t i es on the s ite and ut i l i t i e s on and adjacent to
the site. These del iverables shal l become addenda to the Interim Report on
Ex i s t i ng Information and the Site Plans . The scale of the s ite survey
shal l be 1" - 100 ' .

O
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SU8TASK 10 - WELL INVENTORY

Objective « To document the occurrence of all current and historical muni-
cipal, industrial and domestic water wells, waste disposal wells, or oil or
gas wells within two miles of the site.

Methodology *- Review and compile data from the records and publications of
tne Texas Department of Hater Resources and the Texas Railroad Commission.
Held verify the presence of these wells. In addition, Inventory and field
verify the presence of any wells for which there is no record with the
public agencies that might occur within the equivalent of three city blocks
of the current site boundary, or tho limits of the contaminant plume,
whichever is greater. Interviews with current and former employees of
major companies and homo owners in the area might be necessary.

Deliveries — A detailed documentation, using maps, copies of public
documents, and necessary narrative description, of the wells that occur in
the vicinity of the site. Those for which there is a public record shall
be field verified as to location, use, and condition within two miles of
tne site; those identified within the equivalent of three city blocks of
the current site boundary, or the contaminant plume, may include those for
which there is no public record.

4 .2 .3 TASK 2 * PERFORM FIELD INVESTIGATIONS

SU8TASK 2A - SURFACE WATER CHARACTERIZATION

Objective -- To obtain information on the quality of surface water runoff
leaving the site, in puddles on or adjacent to the site, and in drainage
ditches on and or adjacent to the site. Although past sampling at the
South Cavalcade Street site suggests that contamination of surface water is
not a problem, this should be verified with additional sampling. The sur-
face water samples shall be analyzed for contaminants that might be incor-
porated into the water from past wood treating and preserving operations.

O
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Methodology -- Runoff shall be sampled at least twice during the field
program. In each of the sampl ing rounds, two samples shal l be taken during
the first flush, that is when runoff begins. One of the samples taken
during the first flush should be a sample only of the water, that is with-
out sediment or surface fi lm. The other sample should include the surface
fi lm. If no surface fi lm exists at the time of sampling, this sample may
be omitted. All sampling equipment shal l be properly cleaned prior to useor reuse.

Sampl ing Locations — Tentative surface water sampl ing locations are shownin Figure 4-1 and described below.

1) In the drainage ditch and catchment basins north and east of
Merid ian Fast Motor Freight L ines ; one local ity

2) In the drainage ditch on the east side of the site adjacent to the
Houston Belt and Terminal railroad l ines; two local i t ies .

3} In the drainage ditch adjacent to the Missour i Pac i f i c Rai l road
l ines at the southwest corner of the Site where the ditch passesbeneath Col l ingsworth Street.

The final select ion of the locations for surface water sampl ing shall be
made with the review and guidance of EPA after subtask 1C - Site Survey hasbeen completed.

Analyses — Analyses of first round surface water samples shall be for thefol lowing:

field Analyspg

• pH
• Temperature
• Conductivity
' Oissolvpd oxygen
• Flow

i!£thodNp,

150. 1
170 . 1
120. 1

3 6 0 - 1/360.2

O
O
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Laboratory analyses3

1) Volati le Organics; Library search
2) Acids Fraction; Library search0

3} Bases/Neutrals; Library search0

4) Priority Pollutant Metals
5} Cyanide
6) Iron

Method No.
624
625
625
200.2
335
236

Analyses of the samples containing the surface film shall be for Total
Petroleum Hydrocarbons (EPA Method No. 418.l)a only.

aAll laboratory analyses are to be performed by a laboratory exper-
ienced and equipped to handle high hazard materials.The library search is to identify up to 10 compounds with
concentrations greater than 10 percent of internal standards.GThe library search is to identify up to 20 compounds from the
acids/bases/neutrals fractions with concentrations in excess of 10percent of internal standards.

For the second round of surface water samples, the field analyses will be
conducted as noted above and the following modifications are permitted for
the laboratory water sample analyses:

1) Volatile Organics; Library searchb — Select one-third of samples
2) Iron — Consult with EPA for approval to drop this analysis

Deliverables --

1) Results from field analyses
2) Results of laboratory analyses
3} Completed chain of custody forms
4) Memorandum describing field activities and documenting sample

collection and sample techniques.

Contingency -- If the first round does not indicate contamination of the
surface runoff from the site, the number and locations of the second round
samples and the analyses performed shall be the same as the first round.
If contamination, of the surface water is detected in either round, EPA
shall be consulted to devise a program to detect the source(s) and

4-12
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s ign if icance of the contaminat ion. In addit ion, should sampl ing and
analyses of the shal low groundwater beneath and adjacent to the s ite reveal
that the movement of contaminants to nearby drainage ditches and bayous is
occurring or is l ikely to occur, addit ional surface water samples in those
drainage ditches and bayous wi l l be required. In all cases, review and
guidance by ERA shal l determine whether add i t iona l sampl ing shal l be
required.

SUBTASK 2B -• SURFACE SEDIMENT CHARACTERIZATION

Object ive — To obta in informat ion about the surface sediments that occur
in drainage courses and other low lying areas on and adjacent to the South
Cavalcade Street Si te . Although past samp l i ng suggests that contaminat ion
of the surface sediments in the drainage courses on and adjacent to the
s ite is not a severe problem, th i s should be ver i f i ed with addit ional sam-
p l i ng .

Methodology — A s ing le tube, sha l low v/ater sediment sampler may be used to
col lect the surface sediment sample s . Samples shouH be collected dur ing
the surface water samp l i ng , when the "f irst f lush" sampl ing water samples
are col lected. Addit iona l samples may be col lected in other low-ly ing
areas or dra inage courses where no runoff is encountered dur ing the sam-
p l i ng of the surface water. All sampl ing equipment shal l be properly
cleaned pr ior to use or reuse.

Samp l i ng Locat ions — Tentat ive surface sediment samp l i ng locat ions are
shown in Figure 4-1 and descr ibed below.

1) In the drainage ditch and catchment bas ins north and east of
Merid ian Fast Motor Fre ight L i n e s ; one sample,

2} In the drainage ditch on the east side of the s ite adjacent to the
Houston Belt and Terminal rai lroad l ines ; two sampl ing loca l i t i e s *

3} In the drainage ditch adjacent to the Mis sour i Pac i f i c Rai l road
l ines at the southwest corner of the s ite .

m
V*o
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Analyses -- Analyses of the surface sediment samples shal l be for the
fo l lowing:

Laboratory Analyses3

1 ) Volat i l e Organ i c s ; Library search
2) Acids ; Library search0 '
3) Bases/Neutra l s ; Library search0

4) Prior i ty Pol lu tant Meta l s
5) Cyanide
6) Arsen ic
7) S ize Ana lys i s

Iron

Method Ng^

8240
8250
8250
6010
9010

ASTM D _Q422

Complete analyses, as descr ibed above, sha l l be performed on the f i r s t
round of sediment samples . For the second round of sediment samp le s , the
fo l lowing modif i cat ion is permitted for the sediment sample ana lyse s :

o Vo l a t i l e Organ i c s ; Library search 15 -- Select one-th i rd of samples
aAll laboratory analyses are to be performed by a laboratory exper-ienced and equ ipped to handle h igh hazard mater ia l s .
The l ibrary search is to identify up to 10 compounds with concentra-t ions greater than 10 percent of interna l s tandards .
The l ibrary search is to ident ify up to 20 compounds from theh a cPQ/npn t r a i c t**^*-<.— . . - * . • - - ' ns greater than 10
Iron may beapproval .

Del iverab l e s --

°" SeC°nd round of Sed1ment «Hh EPA

1) Results from analyt ical laboratory analys is
2} Completed cha in of custody forms
3) Memorandum descr ib ing field act iv i t ies and document ing sample

col lect ion and sampl ing techniques

Contingency - Shou ld extens ive or severe leve ls of contaminat ion be found
in the surface sediments on or adjacent to the s i te , or should the results
of the two rounds of sampl ing of the surface sediments be in conf l i c t ,

in
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additional sampl ing shall be required to resolve the contradict ion and, if
necessary, to ascertain the sources of the contamination. In addit ion,
should sampl ing and analyses of the shal low groundwater beneath and
adjacent to the s i te reveal that movement of contaminants to nearby dra in-
age ditches and bayous, then the samp l i n g of surface sediments in those
drainage ditches and bayous shall be required. Furthermore, if the analy-
tical results indicate the presence of pentachlorophenol at concentrations
greater than 1000 ppm, further f ie ld invest igat ions should cease immediate-
ly, and the scope of work reevaluated and rev ised . In all cases , review
and guidance by EPA shall determine whether addit ional sampl ing and
analyses wi l l be required.

SUBTASK 2C - GEOPHYSICAL SURVEYING

Objective -- To survey the South Cavalcade Street Site us ing geophysical
too l s ; surface res i s t iv i ty , e lectromagnet i cs , ground penetrat ing radar, or
some combinat ion of the three. The purpose of the geophys ical i nves t i ga-
t ion is :

1) To employ a rapid, noninvas ive investigative technique as a means
of supp l ement i ng informat ion obta ined from bore ho le s .

2) To prov ide a means of corre la t i ng and f i l l i ng informat ion between
exist ing bore holes.

3) To provide a means of better def i n i ng the conf igurat ion and
att itude of important s t ra t i g raph i c units beneath the s i te and in
part icu lar to identify subsurface irregular it ies in the shal low
aquifer.

4) To provide a means of ident ifying concentrated accumulat ions of
contaminants from the former wood preserv ing operat ions on the
site, or any current operations on the site.

oo
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5) To provide information relat ive to alter ing or modifying the sub-
surface sampl ing program and the shal low wel l in s ta l la t ion programdescr ibed below.

Methodology - Because of the uncertainty as to whether geophysical tech-
niques ( i . e . resistivity, electromagnetics, and ground penatrat ing radar)
wil l produce usable information at the South Cavalcade Street Si te , the
three techniques should be tested for uti l ity and effect iveness . Based on
current information, the test area should be relat ively free of contami-
nants from the wood preserving operat ions that occurred there and at some
distance from ex i s t i ng bu i ld ings , fences, power l ines and the l ike. It is
imperat ive to determine at the outset which, if any, of the geophysicaltools can be employed.

Res i s t iv i ty soundings should be performed f i r s t fol lowed by tes t ing of the
electromagnet ics and ground penetrat ing radar to arr ive at the optimum com-
b inat ion that provides the best re so lu t ion ; cont inuous prof i l i ng is
des ired. Shou ld any, or some combinat ion , of the geophysical techn iques
prove effect ive, a plan to inves t igate the rest of the s i te shou ld be
developed and submitted to EPA for review. In general , the in i t ia l
prof i les should be widely spaced, wi th i n f i l l i n g traverses estab l i shed
based on the results obta ined , the ab i l i ty to traverse the s i te with the
part i cu lar geophysical tool be ing used, and other factors, as ident if ied in
the fie ld. Ons i t e data process ing capabi l i ty w i l l fac i l i tate obta in ing
maximum benefit from the geophysical too l s .

Sampl i ng Loca l i t i e s — To be determined in the f ie ld based on the cr i ter iaestabl i shed in "Methodology."

Del i v e rab l e s —

1) Contour and isopach maps and strat igraphic prof i l e s of the so i l s
mater ia l s of the sha l low aquifer and the overlying mater ia l s *

2) Memorandum conf irming or recommending alterat ions and mod if i cat ions
of the subsurface bor ing and wel l ins ta l lat ion programs describedbe 1 ow.

r-
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Contingency — The geophysical invest igat ion program descr ibed above is
highly dependent on the success of the tests and the care with which the
program is carried out. Addit ion of traverse l ines may be desirable to
better def ine subsurface and contaminant conditions at the s ite. The
review and guidance of ERA with respect to the test results and the data
gathered subsequently shal l determine whether addit ional geophysical work
should be carried out or whether further work may be eliminated.

SUBTASK 20 - SUBSURFACE SOIL SAMPLING

Object ive — To character ize the areal extent and depth of contaminat ion in
the subsurface so i l s on the South Cavalcade Street Site and the physical
properties of the soil mater ia l s . Although the intent is to adequately
character ize the ent ire s ite, emphasis in the subsurface samp l ing should be
on those areas that are most likely to be contaminated.

Methodology -- Loca l i t i e s specif ied below for subsurface soi l s invest iga-
tion should be invest igated first with a portable power auger to ascertain
the l imits of so i l s contamination and to guide the placement of deeper
Subsurface bor ings . Mater ia l s brought up from depth with the power auger
shal l be v i sua l ly described and tested for z inc , chromium, copper, and
arsen ic with a portable X-ray fluorescence machine or the equiva lent , and
for total hydrocarbon content or equivalent using both a flame ionizafon
detector such as an OVA 128, or the equivalent , and an HNu with a lamp
having the appropriate ion izat ion potent ia l . On the average, one sample
from each power auger boring shall be tested for the above metals and total
hydrocarbon content* All downhole equipment shal l be properly cleaned
between use. All mater ia ls removed from the holes shal l be col lected,
conta iner ized, and stored in compliance with RCRA regulat ions (no permit
requ ired) for propoer d i sposa l . The holes wi l l be grouted back to the
surface with a non-shrink bentonite-cement mix.

Continuous borehole samples shal l be obtained us ing a combination of dry
augering and either thin wall (Shelby tube) or spl it spoon samplers . At
each sample locality, the sampler should be advanced either by press ing the
sampler into the soi l { th in wa l l ) or by dr iv ing it downward ( sp l i t spoon) .

4- 17
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Upon removal from the ground, the samples should be checked for the emis-
sion of volat i le organics. After extrus ion or opening of the sample and a
recheck for volati le emis s ions , the outer one-half inch and the disturbed
ends of the sample should be trimmed, and the sample descr ibed, sectioned,
and bottled for further analyses or storage, as appropriate. All non-
analysed samples shal l be archived through the Remedial Des ign Phase . All
downhole sampl ing equipment shal l be cleaned prior to reuse; detai ls of the
sampl ing procedure are contained in the example Project Operat ions Plan .
The boreholes are to be advanced to a minimum depth of five below the base
of the sha l low aquifer or unti l there is no overt contamination detected
either visual ly, with the olfactory senses, or with field test ing equip-
ment. Approximately one half of the boreholes at any one sampl ing local ity
should be advanced to a minimum depth of 50 feet. All non-sample mater ia l s
removed from the boreholes shal l be co l l ected , containerized, and stored in
compl iance with RCRA regulat ions (no permit required) for proper d i sposa l .
The boreholes shal l be grouted back to the surface with non-shr ink
bentonite-cement mix as the augers are withdrawn from the hole.

Sampl i ng local i t ies — Based on the examinat ion of h i s tor i c aerial photo-
graphs and previous data col lected for the South Cava l cade Street S i t e ,
sampl ing loca l i t ies have been pr imari ly def ined (Figure 4 -2 ) . These may be
modif ied based on information obtained from Subtask 2C and where the
presence of permanent structures impedes bor ing.

1) Area 1 -- In the vic in i ty of a lagoon ident if ied in the northern
part of the site. One borehole sha l l be advanced in the center of
the suspected lagoon, a min imum of four boreholes sha l l be advanced
around the indicated margins of the lagoon to better confirm its
dimension and to ascertain the latera l and vert ical extent ofcontaminat ion.

2) Area 2 — In the vic in i ty of a circular area to the southeast of
the suspected lagoon, where some non-soi l material is v is ib le and
l i tt le plant l i fe occurs. One borehole shall be advanced in the
center of the c ircu lar area a min imum of three boreholes shal l be

4- 18
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advanced outside of the c ircular area to better define the lateral
and vertical extent of any contaminat ion assoc iated with this area.

3) Area 3 — In the v ic in i ty of CAV-OW- 14 , a sha l low observat ion wel l
on the east s ide of the tract in which overt contaminat ion was
noted dur ing insta l lat ion, A minimum of three boring shal l be
advanced in this area to ascertain the nature and the extent of the
contaminat ion. Some bor ings may need to be advanced outs ide of the
site boundary a long the H. B. 8 T. Rai l road tracks.

4) Area 4 -- In an area in which treated lumber was commonly stored.
A min imum of six bor ings shal l be advanced in th i s area to ascer-
t a i n the nature and extent of contamination.

5) Area 5 — Beneath and around an old concrete load ing dock that
handled products from the tcir ref in ing p lant . A minimum of f ive
boreholes sha l l be advanced to ascerta in whether sp i l lage or leak-
age assoc iated with the loading dock has contaminated the so i l s in
the area.

6) Area 6 -- In the v ic in i ty of two former soray ponds that were as-
soc iated with the tar ref in ing p lant . Old p lant drawings suggest
that the ponds were constructed with concrete and measured 40' x
50' x 4 . 5 ' and 3 6 . 7 ' x 5 3 . 5 ' x 4 . 5 ' . Examinat ion of a 1944 aerial
photography, however, suggests that the pond to the south was of
earthen construct ion at least at that time. A min imum of six bore-
holes shal l be advanced to ascertain whether leakage a s soc i a t ed
with the former ponds has contaminated the underlying so i l s and to
define the extent of potent ia l contaminat ion . Two of the boreholes
sha l l be advanced w i th i n the area that the ponds once occupied; the
remain ing boreholes should be outs ide the former pond area.

7} Area 7 — In the v i c in i ty of the tanks and the main portion of the
tar refinary on the east s ide of the s ite. At least one bor ing
shal l be advanced where each of the tanks ( 5 ) , once stood or where
overt contaminat ion might be detected immediately outs ide of the

4-20
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footprints of the tanks , f ive addit ional borings should be advanced
within and immediately adjacent to the footprint of the former tar
process ing plant,

8} Area 8 -- In the the vic in i ty of the southeast corner of the s i te .
No analyses were performed on samples previously col lected from
this area, thus, further sampl ing is necessary. A minimum of two
boreholes shal l be advanced in this area, one of which may be off-
site.

9) Area 9 -- In an area in which treated lumber was apparent ly com-
monly stored. A min imum of six bor ings sha l l be advanced in the
area to determine the nature and exent of contaminat ion .

10) Area 10 -- In the vic in ity of the four large storage tanks that
once occupied this area. One borehole sha l l be advanced where each
of the tanks once stood or where overt contaminat ion might be
detected immediately outs ide of the tank footpr in t . Up to eight
add i t iona l bor ings shal l be advanced to ascerta in the lateral and
vert ical extent of contaminat ion that might have emanated from the
tanks .

11) Area 11 -- In the v ic in i ty of the old retort and the storange tanks
that were once located in the southern part of the s i te . A rect-
angular sampl ing area that encompasses the locations of these
former fac i l i t i es should be estab l i shed . Four bor ings shal l be
advanced at the corners of the sampl ing area; two should be
advanced wi th in the rectangular area.

12) Area 12 -- In the vic in i ty of an old coo l i ng pond ident if ied on a
1951 drawing of the wood treat ing and preserv ing faci l ity. A
minimum of three boreholes shal l be advanced on the east, west, and
south sides of the former pond to discern s igns of any contam-
ination that might be related to the former coo l ing pond and to
determine the lateral and vert ical extent of contaminat ion.
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13} Area 13 -- Wi th i n and immediately adjacent to a former structure
labeled on the 1951 p lan of the facil ity as "Treated Lumber Shed,
Earthen F loor . " A min imum of four borings shal l be advanced with in
an immediately adjacent to the footprint of this structure, but
outs ide of any ex i s t ing structures on the s i te , to discern s igns of
contaminat ion and, if any, to determine its areal and vert ical
extent.

14) Area 14 -- In the vic in ity of the southwest corner of the s ite
where overt contaminat ion has been detected at the ground surface
and in the groundwater in observat ion wel l CAV-OW- 10 . A min imum of
four boreholes sha l l be excavated to determine the nature and the
lateral and vert ica l extent of contaminat ion detected in this area ;
two of these borings may be off-s i t e .

15} Area 15 — Along the drip tracks assoc iated wi th the or ig ina l
creosot ing plant and inc lud ing the area in which treated lumber
appears to have been stored. A minimum of four boreholes sha l l be
advanced to ascerta in the extent of contaminat ion , if any» one of
the bor ings should be outs ide of the indicated area of contamina-t ion ,

16) In add i t ion, a minimum of ten boreholes sha l l be advanced in the
remain ing areas of the s i te to ascertain whether addit ional areas
of the s ite might be contaminated. In general , the boreholes
should be advanced to al low relat ive ly even coverage of the site.
Spec i f i c local i t ies should be selected, however, in response to:
-- Informat ion obta ined from the review of Koppers Company fi les

and interv iews with current and former employees, described inSubtask 1A,
- Further information obtained from the interpretat ion of

h is tor ic aer ia l photographs , described in Subtask IB;
- Ind icat ions of soi l contaminat ion obtained during the geo-

physical invest igat ion of the s ite, described in Subtask 2C;
-- Evidence of overt contamination found in performing surfacewater, sediment and the subsurface sampl ing ; or
-- Any other ind i cat ions of contaminat ion at the s i te .

Analyses -- All samples obtained shal l be screened v i sua l ly , with the
olfactory senses , and the OVA and HNu fie ld instruments as descr ibed above,
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In add i t ion , after the sample has been placed in a bottle for storage or
further test ing, a head space analysis shal l be performed in the field
under carefully controlled conditions (temperature, time). Selected
samples sha l l be further screened by surrogate analysis for z inc , copper,
lead, chromium, and arsen ic us ing a portable X-ray fluorescence machine, or
tlie equivalent , and for total petroleum hydrocarbons us ing a modif ied EPA
method 3540/418 . 1 ( infrared spectrophotometer), or equivalent . At a
minimum, this shall include samples from each distinct soils material
encountered in the borehole ; approximately four samples per bor ing on the
average . From the samples subjected to the surrogate ana lys i s , thirty
samples or 15 percent (whichever is greater) shal l a l so be analyzed for the
fo l l ow ing3 :

1 ) Ac id and Base/Neutra l Fract ion Mix
(Cap i l l a ry GC/HS ; Method No . 8 2 7 0 ) ; Library Search b

2) Meta l s ; iron, z inc , copper, chromium, lead, arsen ic
(Method No. 6010)

3) Cyanide , (Method No. 9010)
aAl1 laboratory analyses a^e to be performed by a laboratory
. exper i enced and equipped to handle high hazard mater ia l s .
The library search is *.o ident ify up to 20 compounds with concentra-t ions greater than 10 percent of internal standards.

These samples shal l be fully representative of the contaminated and un-
contaminated so i l s encountered on the s ite .

Fina l ly , should highly contaminated so i l s (conta in ing relat ively pure
product) be encountered in Area 1 or elsewhere on the site, up to 3 samples
per area shal l be subjected to laboratory analysis of the following
parameters:
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Laboratory Analyses3

1 ) Vo la t i l e Organ i c s ; Library search
2) Acid Fract ion; Library search0

3) Base s/Neutra l s ; Library search0

4) Prior i ty Pol lu tant Metals + Iron
5) Cyanide
6) Arsen i c

Method No.

8240
8250
8250
6010
9010
7061

aAll laboratory analyses are to be performed by a laboratory exper-
. ienced and equipped to handle h igh hazard mater ia l s .
The l ibrary search is to identify up to 10 compounds with
concentrat ions greater than 10 percent of internal standards .
The l ibrary search to identify up to 20 compounds from the ac ids/
bases/neutra l s fractions with concentrat ions greater than 10 percentof internal standards .

In add i t ion to chemical analyses of samples obta ined in the surface inves-
t i ga t i on , a selected number of samples that have no apparent contaminat ion
should be tested to ascerta in their physical parameters in suff ic ient de-
tail for eng ineer ing des ign purposes. Accuracy of v i sua l , olfactory, and
f ie ld tests should be determined pr ior to performing the geotechn ica l
te s t s ; thus samples for geotechnical test ing should be col lected and pre-
served in such a manner as to assure the val id i ty of the test resu lts .
Geotechn ica l tests that should be performed inc lude , but are not l imited
to:

Geotechnjcal Analyses
-- Natural moisture content
- Unit dry weight
-- Atterberg l imits
-- Pa s s i n g 200 mesh s ieve

LA
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-- unium umu i-umprtjssi ve strength
(cohes ive so i l s )

- Vert ica l permeabi l i ty (clays or silty clays)

Oel ive rab l e s —
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1) Borehole Logs (Un i f i ed Soi l Cla s s i f i c a t i on , at a min imum, but
i nc lud ing blow counts, and static water levels in the boreholes)

2) Results of OVA, HNu, head space readings
3) Results of surrogate analyses
4) Resu l t s of laboratory analyses
5) Resu l t s of geotehnical analyses
6) Copies of the f ie ld notes of the superv i s ing geolog is t or eng ineer

Cont ingency -- Should extens ive or severe contaminat ion of the subsurface
so i l s on the site be indicated, but not adequately character ized by the
above descr ibed subsurface invest igat ion program, addit ional soi l ana lyses ,
boreholes or trenches may be required. The required add i t i ona l bor ings or
trenches may be ons i te or off-Ue. If the results of these analyses in-
dicate the presence of pentachlorophenol at concentrat ions greater than
1000 ppm, further f ie ld invest igat ions shou ld cease immediately and the
scope of work devaluated and rev i sed . In all cases , rev iew and guidance
by ERA shal l determine whether add i t iona l laboratory ana lyses , boreho le s ,
or trenches shall be requ ired .

SUBTASK 2E - SHALLOW GROUNDWATER INVESTIGATION

Object ive - To obta in informat ion on the hydrology and qual ity of sha l low
groundwater beneath and adjacent to the s i te and to determine if s i gn i f i -
cant levels of contaminants are be ing transported off-s i te in the sha l low
groundwater. An auxi l iary purpose of the sha l l ow groundwater is to obtain
addit ional informat ion on the subsurface so i l s on the s i te . The sha l low
aquifer typically occurs at a depth of 10 to 20 feet below the ground
surface.

Methodology —

A. Ins ta l la t ion of Observat ion We l l s : The observat ion wel l s shal l be
constructed, completed, and developed accord ing to the detai led procedures
contained in the approved Fie ld Sampl i ng and Analyt ical P l a n . Br i e f ly , the
general in s ta l la t ion procedure and character ist ics of the observat ion wel l
should be as fo l lows:
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The observation wells shall be developed to as sediment-free as possible
condition using air lifting or other appropriate techniques. Development
shall proceed for a minimum of 30 minutes or 5 casing volumes, whichever
takes longer. A sediment-free condition shall then be defined as less than
0.01 ml of sand collected in a 1000 ml Imhoff cone when sampled 1 to 2
minutes after start of pumping or a total maximum development time of 2
hours, excluding any non-pumping or developing intervals longer than 15
minutes.

All water produced during development of the wells shal l be collected,
containerized, and stored in accordance with RCRA regulations (no permit
needed) for proper disposal . The location of the wells shall be surveyed
to the nearest 0,01 foot. The ground surface at the well and casing stick
up shall be surveyed to the nearst 0.1 foot, and a permanent mark affixed
to the casing for subsequent consistent measurement of water levels .

B. Water Level Measurements: Measurement of water levels in the fourteen
new observation wells and the eight existing observation wells shall be
made no sooner than one week nor more than one month after insta l lat ion of
the new wells. Thereafter, water levels in all observation wells shall be
measured at least quarterly for a period of one year and whenever samples
are taken for water quality analyses. In addit ion, water levels should be
measured on a frequent basis (daily to weekly) following at least one
period of wetter than normal weather to detect whether individual recharge
events directly influence water levels in the shallow aquifer. To the
extent possible, whenever water level measurements are made, all measure-
ment should be completed on the same day* the total depth of the well
should be measured each time the water levels are measured. All downhole
measuring equipment should be properly cleaned prior to reuse.

C. Groundwater Sampling: The groundwater in all 14 newly installed onsite
and off-site observation wells and 8 existing onsite observation wells
shall be sampled for chemical analyses approximately four weeks after the
new wells have been installed and again approximately three months later.
Three to ten casing volumes shall be purged from each well, using a bailer,
peristaltic pump, or other appropriate means, prior to removing the sample
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of record. Water produced dur ing the purg ing operation sha l l be co l lected,
conta iner ized, and stored In accordance with RCRA (no permit required) for
proper d i sposa l . Shou ld an observat ion wel l fai l to y ie ld the required
qual i ty of water dur ing purg ing , the wel l should be ba i l ed or pumped dry
and the sample obtained as soon as there is suff i c i ent water in the wel l
for the required sample volume. De t a i l s of the samp l i ng procedure are
descr ibed in the example Project Opera t i on s P l a n . Two rounds of s amp l i n g
sha l l be deemed suff ic ient , should the analyt ica l resu l t s be cons i s tent .
If incons i s tenc i e s deve lop, a th ird round of samp l i ng sha l l be required.

0. Aqu ifer Proper t i e s : Aqu i fer propert ies in the sha l l ow aqu i fer sha l l be
determined u s i ng se lected observat ion we l l s , which , based on one or more
rounds of water qual i ty ana lyses , appear to be re lat ive ly free of contam-
inat ion . A modif ied s l ug or f a l l i n g - h e ad permeable test i < ; env i s ioned , but
other su i t ab l e tes t ing procedures may be subs t i tu ted , prov ided that they do
not lead to s ign i f i can t d i scharges from the we l l s . Any water removed from
the we l l s sha l l be co l l e c ted , conta iner i zed , and stored in accordance with
RCRA (no permit required) for proper d i spo sa l . Aqu i f e r tests shou ld beperformed at approximately f ive we l l s .

Samp l i ng Lo c a l i t i e s -- 14 l o c a l i t i e s ons i t e and off-s i te have been pre l im i -
nar i ly se lected for i n s t a l l a t i o n of new observat ion we l l s into the sha l l ow
aqu ifer (Figure 4 - 3 ) . The loca l i t i e s were se lected based on ava i l ab l e
hydrologic and water qua l i ty data for the sha l l ow aquifer . The we l l s are
intended to better def ine the conf igurat ion of the water tab l e in the
s ha l l ow aquifer and to document extent of groundwater contaminat ion beneath
the South Cava l c ad e Street S i t e and Its migrat ion from the s i t e . Al te rna teloca l i t i e s may be selected based on:

« Informat ion obta ined from rev iew of Koppers Company f i les and
interviews with current and former employees, descr ibed in Subtask1A;

—- Further informat ion obta ined from the interpretat ion of h istor icaer ia l photographs, descr ibed in Subtask IB;
— The geophysical invest igat ion, descr ibed in Subta sk 2C;
— Other ind icat ions of contaminat ion at the s i t e or conf l i c t s with theloca l i t ies se lected*
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for the fo l lowi th°;the

ng;

2) Conduct iv ity
3) Temperature

1 )
2) Vola t i l e Organ i c s ; Library search 1

Acids Fract ion ; Library search0

3 Ba s e s/Neu t r a l s ; Library Search
c

4) Prior i ty Po l l u t a , , t Meta l s
Cyanide
Iron

5)
6)
7) Nitrate
8 ) Pes t i c i de s & P C B ' S

' e * i s t ing ons i te we l l s

Methodjio.
150 . 1
1 20 . 1
1 7 0 . 1

MethodLNo.
624
625
625
200 .2
335
236
300
608

oo

AJt laboratory ana ly se s art* I-A K

analys i s of thp ?? -h 11
second round may be ̂ odifLlToTlotT' the

l } V °Ut1 l eO'^n ics ; Library search^ „,
col lected Se 1 e c t 0"e-th ird of samples

2) Acids Fract ion ; Library search6

3 Bases/Neutra l s ; Library search6

c

 Pn'or1ty Pol l u tan t Metals - SP ,ect nno ,u-5» ^per , chrome> 2lnc and ' C ° - hird of samp,es col le<:ted
rema in ing two-th irds of samp,es
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6) Iron - consult with EPA
7) Pes t i c i de s and P C B ' s - select one-third of samples co l lected
bThe l ibrary search is to identify up to 10 compounds with concent™
dt ions greater than 10 percent of the internal stand rd C0ncentra-
The l ibrary search to identify up to 10 compounds with concentrat ion .

eKr.;x;:/y;;$ Ms1""™'1 sti'M- ": >• s« "n
If further samp l i ng is required after two rounds due to incons i s t enc i e s CM
between the f irst two rounds, then se lected parameters may be e l im inated ^
from the ana lys i s with EPA approva l . ^„__/ f~^De l i v e r ab l e s -- O

1) We l l logs and complet ion records for al l newly in s ta l l ed observa-
t ion we l l s

2} Documentat ion of the volume and d i spo s i t i on of al l water and
res idual so i l s mater i a l s removed from the we l l s

3) Copies of the f ie ld notebook of the s upe rv i s i n g geo l og i s t or
eng ineer

4) Al l water level measuraments and in terpretat ions of the conf i gura-
t ion of the water table in the sha l l ow aquifer

5) F i e l d analys is resu lts
6) Analyt i ca l laboratory results
7) Cop ie s of the cha in of custody forms
8) Raw data and results of all aquifer tests

Cont ingency -- Shou ld extens ive or severe leve l s or contaminat ion be found
in the fal low aquifer beneath the s ite, l eav i ng or hav ing the potent ial to
leave the conf ines of the s ite, or in areas adjacent to the s i te , i n s ta l l a-
t ion of add i t iona l observat ion we l l s shal l be required to ascertain the
extent, concentrat ions , and rate of migrat ion of the contaminants. Moni-
tor i ng beyond the one year spec if ied above may a l so be required. In all
cases , the review and guidance of EPA sha l l determine whether addit ional
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wel l s , or addit ional groundwater samples , or analysis for addit ional qual-
ity parameters are necessary.

SUBTASK 2E - DEEPER GROUNDWATER INVESTIGATION

Object ive — To determine whether contaminants related to past and current
act iv i t ies on the South Cavalcade Street Site have affected the quality of
groundwater in the deeper aquifer, considered here to be the aquifer occur-
ring approximately 200 feet below the ground surface, and, if necessary, to
invest igate the hydrology of the deeper aquifer system.

Methodology --

A. Instal lat ion of Observat ion We l l s : Observat ion wel l s in s ta l l ed into
the deeper aquifer shou ld be constructed and completed as descr ibed in the
approved F i e l d Samp l i ng ana Ana ly t i ca l P l an . To min imize the pos s ib i l i ty
of inadvertent ly contaminat ing the deeper aquifer when the well is
i n s ta l l ed , a te lescop ing procedure sha l l be employed. Br ief ly , the
i n s ta l la t ion procedures and character i s t i c s of the we l l s should be as
fol lows.

The wel l bore should be advanced i n i t i a l l y through the sha l low aqu ifer
us ing mud rotary techniques unti l "c lean" mater ia l s are encountered in the
under ly ing format ion. The underlying formation may be assumed to be clean
if no ind i cat ions , of the contaminat ion are detected through v i s ua l examina-
t ion of the so i l s , with the olfactory senses , or with field instruments . A
sample from the terminus of th is in i t ia l bor ing shal l be analyzed in the
laboratory to conf irm that it was free of contaminat ion .

The wel l bore should then be sealed off with a large diameter (6 inches or
more) steel cas ing cemented into p lace w i th non-shr ink , bentonite cement
grout. Once the grout has set (24 hour min imum) and the well bore ins ide
the surface cas ing has been thoroughly c leaned, the well bore should be
advanced further employing a pure, high sodium bentonite mud of suff ic ient
consistency and weight (approximately 120 percent the density of water) to
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ensure that its density is greater than the density of any known contam-
inants at the South Cavalcade Street Site. Frequent mud changes and clean-
ing of the downhole equipment w i l l further min im ize the potential for in-
advertently transport ing contaminants downward. Soil samples should be
collected a 5 foot intervals to 50 feet, at 10 foot intervals thereafter,
and at each change in materials; all samples shall be handled and stored as
described in Subtask 2D including headspace analyses and other testing in
the field and laboratory. Samples of the material immediately above,
with in , and immediately below the target hor izon sha l l be analyzed in the
laboratory to confirm field observations. The surface cas ing may also
function as the protective casing for the wel l .

The well casing and screen shall have a minimum nominal diameter of four
inches and shall be constructed of Schedule 80 PVC or f iberglass . The
screen sha l l be factory manufactured, with openings of 0 .0 10 incnes . All
jo ints shall be screw threaded or riveted; no welded jo ints may be used.
The well casing and screen shall be thoroughly steam cleaned prior to
instal lat ion.

The entire interval of the deeper aquifer shall be screened. The screened
interval of the wel l , to two feet above the top of screen, sha l l be packed
with c lean, suitably graded material to fac i l i tate hydraulic communicat ion
between the well and the formation and to prevent clogging of the well
screen with fine particles. A five foot bentonite seal shall be placed
above the screen pack and the remainder of the borehole, to the ground
surface, grouted with non-shr ink bentonite cement grout. All dr i l l ing mud
and cutt ings shall be col lected, conta iner ized, and stored in compl iance
with RCRA (no permit required) for disposal onsite or at an approved
facility.

Upon completion, and after the grout has been allowed to cure for a minimum
of 24 hours, the well shall be developed to a sediment-free condition using
a combination of air l ift ing, surge blocking, and pumping techniques. A
sediment-free condition shall be defined as not more than 0.01 ml of sand
collected in a 1000 ml Imhoff cone when sampling 1 to 2 minutes after
pumping commences. The maximum total development time shall be 10 hours,
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excluding nonpumping or nondeveloping intervals longer than 15 minutes.
Once free of apparent sediment, the well shall be pumped for a minimum of
eight hours at 10 gallons per minute, or the equivalent volume of water.
Water produced by completion or purging must be collected, containerized,
and stored in compliance with RCRA {no permit required) for proper
disposal.

8. Water Level Measurements: Measurement of water leve l s in the deeper
aquifer shall be made no sooner than one week nor more than one month after
insta l lat ion of the we l l s * Thereafter, water levels in the we l l s should be
measured on a quarterly bas i s and at each time samples are obtained for
analyses of water qual ity. All downhole measur ing equipment shal l be
properly cleaned pr ior to use.

C. Groundwater Sampl i ng : The groundwater in the deeper aquifer sha l l be
sampled approximately one month after ins ta l la t ion of the we l l s and again
approximately three months later. Pr ior to samp l i ng , a min imum of ten cas-
ing volumes of groundwater shal l be removed from the we l l ; this s ha l l be
stored and disposed of as previous ly descr ibed .

Samp l i ng Loca l i t i e s -- Based on ava i l ab l e informat ion, i n s ta l l a t i on of two
deep we l l s into the deeper aquifer in the southeast and southwest corners
of the site are cons idered adequate (F igure 4 -3 ) . These we l l s , in add i t ion
to the ex i s t ing wel l in the northern port ion of the s i te , should be suf-
f ic ient to conf i rm the qual ity of water in the deeper aquifer and to pro-
vide a bas is for determin ing whether add i t iona l wel l s are needed. These
wel l s may not be suff ic ient to a l low determinat ion of the basic hydrology
of the deeper aquifer, however.

Analyses --

Analyses of groundwater samples from the deeper aquifer shal l be for the
fol lowing:

in
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Fie l d Analyses
1) PH
2) Conduct iv i ty
3) Temperature

laboratory Analyses3

1) Vola t i l e Organ i c s ; Library search
2) Acids Fract ion; Library search0

3) Base s/Neutra l s ; Library search0

4) Prior i ty Pol lutant Meta l s
5) Cyanide
6) Iron
7) Nitrate
8) Pest i c ides and PCB ' s

Method__Np^
150 . 1
120. 1
170 . 1

Method _No._
624
625
625
200.2
335
236
300
608

Oo

.,.,of internal standards? c°"«ntrations greater than 10 percent

ana.yses , as descr ibed above , shaU be perform on the f irst
round of deep groundwater sa.ples. For tne second round>

per-med are e^ination of the analyses for nitrate and iron, w tapproval .

Analyses of the se lected soil samples sha l l be for the fo l lowi
Laboratory Analyses3

1 ) Acids and Base/Neutra l Frac t ion Mix(Cap i l l a r y GC/MS)
2) Zinc , copper, chromium, lead
3} Arsenic
4) Cyanide

ng:
Method No.

8270
6010
7061
9010

aAU laboratory analyses are to be performed hv a iah .
ienced and equipped to handle high hazard mater ia ls Y
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If further groundwater sampl ing is required after two rounds, selected
parameters may be el iminated from the analyses with EPA approval .
Del iverables —

1) Well logs and completion records for the wells into the deeper
aquifer

2) Documentation of the disposition of all water produced duringdevelopment and sampling of the deeper wells
3) Copies of the field notebook of the supervising geologist orengineer
4) Field analyses results
5) Analytical laboratory results
6) Copies of the chain of custody forms

Contingency -- Should contamination of the deeper aquifer be found, instal-
lation of one or more additional wells shall be required, as shall deter-
mination of the fundamental hydrologic behavior of the deeper aquifer
system. In addition, installation of one or more wells to the next deeper
aquifer may be required, as well as documentation of its use, hydrology,
and quality. Monitor ing beyond the one year period specified above may
also be required. Furthermore, if the analytical results of soils mate-
rials indicate the presence of pentachlorophenol at concentrations greater
than 1000 ppm, further field investigations sh uld cease immediately, and
the scope of work reevaluated and revised. In all cases, the review and
guidance of ERA shall determine whether additional sampl ing, additional
wel l s , additional analyses, or monitoring over a more extended period shall
be required.

SUBTASK 2F - NONSOIL MATERIALS INVESTIGATION

Objectives — To determine the character and degree of contamination, if
any, of non-soil material encountered on the South Cavalcade Street Site to
facil itate evaluation of the disposition of these materials .

Methodology -- Non-so i l materia ls encountered on the South Cavalcade Street
Site that are related to past wood treating and wood preserving operations
on the site or that appear to be abandoned and not directly under the con-
trol of or attributable to the current land owners shall be examined,
characterized and sampled for indications of contamination using appro-
priate techniques.
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Sampl ing Local i t ies — No specific sampl ing localities have been identi-
fied. The need to perform this subtask is dependent on the results of the
previously performed F i e l d Invest igat ion subtasks .

Analyses -- Analyses of non-soi l materia ls shal l be suff ic ient to determine
the nature and the extent of their contamination and to assess the most
feasible method of disposing of the materials. Engineering judgment is
necessary in select ing the tests and analyses to be performed.

Deliverables —
00

1) Complete descr ipt ions of al l non-so i l mater ia l s encountered on the
site ^_

2) A map depict ing the locations and extent of non-so i l mater ia l O
encountered on the site ^

3) Analytical laboratory results
4) Copies of the f ie ld notes of the superv i s i ng geologist or eng ineer
5) Copies of the chain of custody forms

Contingency -- The review and guidance of EPA is essent ia l in address ing
the occurrence and contaminat ion of non-so i l materials encountered on the
South Cavalcade Street Site . Consu l tat ion with EPA is required in asses-
s ing what tests are necessary and whether exp lorat ion to completely deter-
mine the extent and degree of contaminat ion of non-so i l mater ia l s is
necessary. If the analytical results indicate the presence of pentachlo-
rophenol at concentrat ions greater than 1000 ppm, further f i e ld invest i-
gat ions should cease immediately, and the scope of work reevaluated and
revised with EPA guidance.

SUBTASK 2G - AIR QUALITY INVESTIGATION

Object ives -- To ascertain whether air emis s ions associated with contamina-
tion on the South Cavalcade Street Site pose a hazard, either in their cur-
rent state on the site, or in the event of their removal.

-
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Methodology -- Air qual ity analyses shal l be a routine part of all i nvas ive
f ie ld invest igat ions (Subtasks 28, 2D, 2E, and 2F) through use of f ie ld
monitor ing instruments . These analyses should ass i s t in character izat ion
of the air emiss ions at the South Cavalcade Street Site and in as se s s i ng
whether removal of the contaminants on the s ite would constitute a hazard.
Background air quality may be obtained us ing Tennax tube samplers for
volat i le organics . Samples should be col lected over a two-hour time
interval on three consecutive days. On each day, one upwind sample and two
downwind samples should be col lected. All samples shal l be collected in
dupl icate .

Analyses — Thermal desorpt ion (GC/MS) for vo la t i l e organ i c s ; procedure is
not EPA approved, but EPA development documents are ava i l a b l e .

De l i v e rab l e s --

1) Laboratory analyses
2) Cha i n of custody forms
3) Memorandum descr ib ing co l l ec t ion procedures and samp l i ng loca l i t i es

and sampl ing t imes .

Contingency -- Should severe and extens ive air emi s s ion hazards be en-
countered on the South Cavalcade Street S i t e , addit iona l air qual i ty
studies shal l be necessary. These might inc lude , but not necessar i ly be
l imited to, in s ta l la t ion of one or more air qual ity sampl ing stat ions and
excavation of test pits for the purposes of inves t igat ing the emis s ions
that might occur if soi l or non-so i l contaminants are removed.

4 . 2 . 4 TASK 3 - PERFORM ENDANGERMENT ASSESSMENT

Object ive — To conduct an endangerment assessment to estab l i sh the extent
to which contaminants present at the s ite or released from the s i te may
present a danger to the publ ic health, welfare, or the environment . The
endangerment assessment should evaluate condit ions at the s ite in the
absence of any further remedial act ions, i . e . , it w i l l constitute an asses-
sment of the "No-Action" remedial alternative. The endangerment assessment
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shall be conducted consistent with the EPA draft guidelines and will be
detailed enough to conform at least to EPA's "Level II" Endangerment Asses-

Methodology — The following factors shall be considered through the
performance of eight subtasks:

Determine contaminants found at the site
Ascertain factors affecting migration
Assess environmental factors
Evaluate exposure
Evaluate toxicity
Determine environmental impacts
Determine data gaps and recommendations
Quality assurance

SU6TASK 3A - DETERMINE CONTAMINANTS FOUND AT THE SITE

Information on the identity, quantity, form, and concentrations of contam-
inants found at the site should be summarized in tabular and or graphic
form and should be used as the basis for the transport and exposure models
outlined below. Specifically, data on source strengths and ambient con-
centrations in soi l , groundwater, surface water, ex ist ing seeps, and air,
should be summarized. Special attention should be paid to the reliability
of analytical data, und the tabulations should ordinarily be limited to
data validated by acceptable QA/QC procedures.

A short list of contaminants of primary concern for hazard evaluation
should be compiled. This list should include, at a minimum, polynuclear
aromatic hydrocarbons (PAH's ) , arsenic, chromium, lead, and zinc. Any
other contaminants found at or near the site during the RI should be
screened for inclusion in this l ist. In particular, if creosols and
priority pollutant phenolic compounds are found at or near the site during
the RI, these should be given special attention in screening. The screen-
ing of contaminants shall be based on quantities present, potential for

o

Oo
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Th i s informat ion shou ld be used to generate mode l s of contaminant m igra t i on
from the s i te . Spec i f i c routes of contaminat ion that shou ld be modeled are
the fo l l ow ing :

1 ) Leach i ng of contaminant s into sha l l ow groundwater aqu i f e r s , fol-
lowed by transport in sha l low groundwater to po in t s where ground-
water d i scharges to surface water or to areas where groundwdter may
be withdrawn for indus t r ia l use or other purposes .

2) Perco l a t i on of contaminants into deep groundwater,

3} If the resu l t of No. 2 above, or mon i t o r i ng of the deep groundwater
ind icate the potent ia l for or actual transport of con tam inan t s into
the deep groundwater , the subsequent transport of contaminant s in
the deep aqu ifer shou ld be modeled in de ta i l , with the spec i f i c
goal of pred i c t ing concentrat ions of contam inant s at future t ime
per iods in areas where the aquifer is used for a d r i n k i n g water
supply.

4) Surface run-off or eros ion of so i l par t i c l e s into surface water
dra inage .

5} If the re su l t s of No. 4 above, or s amp l i n g of bayous of f- s i t e
ind icate the potent ia l for or actual transport of contaminants in to
off-s i te surface waters , the fate of the contaminants in these
waters should be modeled. These models s hou l d take into account
d i l u t i on , degradat ion , spat ia l d i s p e r s i o n , b i o l og i c a l uptake , and
b ioccncentrat ion in food cha in s .

6) Off s i t e transport of so i l s excavated dur ing remed ia l act ions and
for the proposed Metro fac i l i t i e s .

Other routes of transport that should be cons idered to the extent necessary
to evaluate the ir potent ia l s i gn i f i c an ce inc lude vo l a t i l i z a t i o n of PAH ' s or
other organic contaminants , transport of a irborne dust , and off-s i te track-
ing of contaminated so i l s by veh i c l e s , humans , or an ima l s * These routes
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need not be modeled quantitatively if semi-quantitative calculations show
them to be unimportant for exposure of sensit ive receptors.

The objective of model ing contaminant transport is to derive estimates of
ambient concentrations of contaminants both onsite and off-site and hence
to estimate exposure by human and wildl ife receptors. The model ing should
therefore be focused on areas where potential receptors have been identi-
fied and need not attempt to generate a detailed descr ipt ion of the move-
ment of low levels of contaminants into remote areas.

SUBTASK 3D - EXPOSURE EVALUATION

In the first stage in exposure assessment, the populations at risk should
be enumerated. For human populations, this should include a description of
the number of distr ibut ion of residents and workers (both onsite and off-
s i te) , the demographic characteristics of the populat ion, and projections
for changes in future decades (obtainable from government and commercial
sources) . At the South Cavalcade Street Site, an evaluation should include
the potential development of the site for a metro station and maintenance
and storage yard. Use of the site by construction workers, future mainten-
ance yard workers, and future Metro passengers should be summarized in
detai l . If transport of contaminants to deep groundwater is found likely
to occur t the extent of likely use of the aquifer for drinking or other
purposes should be assessed. Any specially sens it ive populations (ch i ld-
ren, older persons, etc.) should be identified. If off-site transport of
contaminants is found likely to occur, wi ld l ife populations at risk should
be defined using information from governmental and private surveys, sup-
plemented by focused field investion if needed. EPA guidel ines and current
practices shall be followed in compil ing and presenting this information.

In the second stage in exposure assessment scenarios for exposure should
be constructed. These scenarios should include at a minimum the fol lowing:

• Direct contact with contaminated surface soils by present or future
users of the site;

T~oo
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Direct contact with contaminated subso i l s dur ing future construc-
t ion projects , inc luding contact with such so i l s after the ir
excavat ion and off-s i te or ons i te d i sposa l ;
Direct contact with contaminated surface so i l s fo l lowing off-s i t e
transport by surface runoff, e ros ion , or track ing ;
Direct contact with contaminated sha l low groundwater resu l t ing from
surface inf i l t rat ion , industr ia l use , etc.
Ingestion of contaminated dr ink ing water from the deep aquifer;
Consumpt ion of contaminated f ish or she l l f i sh fo l low ing runoff into
ne ighbor ing bayous or other surface waters .

SUBTASK 3E - EVALUATE TOX IC ITY

A deta i l ed summary of the toxic ity of each of the contaminants on the short
l i st should be prepared. These toxic i ty summaries shou ld u t i l i z e the
reviews in EPA ' s Ambient Water Qua l i t y Cr i t e r i a (AWQC) documents pub l i s hed
in 1980 as the in i t ia l bas i s for eva luat ion and shou ld be supplemented wi th
more recent ly-pub l i shed informat ion on toxic i ty and human health effects .
For carc i nogen i c chemica l s ( i n c l ud i ng spec i f i ca l ly P A H ' s , arsen i c , and
chromium) , the toxic ity summaries should refer to subsequent updated asses-
sments by E P A ' s Carc i nogen Assessment Group ( C A G ) . Computer i z ed l i terature
searches should be conducted to ident ify any more recent studies that may
requ ire cons iderat ion and/or mod i f i ca t ion in hazard asses sment .

Quant i ta t ive assessment of toxic hazards at predicted leve ls of exposure
should fol low current EPA procedures . For noncarc inogen ic chemica l s ,
exposure data shou ld be compared to estab l i shed "no-observed-adverse-
effects- leve l s" (NOAELs ) to est imate margins-of-safety. For carc inogens ,
exposure data should be combined with est imates of "unit r i s k s , " which are
calculated us i ng the l i near ized , mul t i s tage dose-response model . In both
cases, the var iab i l i ty or intermittency of exposure should be taken into
account. The results should be compared and presenus ing a matr ix approach.
Potent ia l endangerment w i l l be cons idered present if for any ident i f iab le *
populat ion group, the calculated populat ion r i sks are greater than level's
general ly regarded as of concern ( 10"6

 nr i n-5 ^ A ,.J - v or 10 » depending on c ircumstances)
or the margins-of-safety are less than those usual ly considered adequate.
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4 .2 . 5 TASK 4 - PREPARE DRAFT REMEDIAL INVESTIGATION REPORT

Object ive -- To assemble into a s ing le document, the results of the data
co l lect ion act iv i t ies , analyses , and evaluations and to character ize the
South Cavalcade Street S i te in terms of:

• The nature, source, and toxicity of the contaminat ion associated
with the South Cavalcade Street Si te ;

• The extent to which contaminants have migrated from th ;. s i te and
the concentrations of those contaminants ; and

• The environmental and health impacts of the contaminat ion.

The report shal l inc lude the fo l lowing major sect ion:

EXECUTIVE SUMMARY

1 .0 INTRODUCTION
1 . 1 Site Background Information
1 .2 Nature and Extent of Prob l em( s )1 .3 Overv iew of Report

2.0 SITE FEATURES
2.1 Geography
2.2 Demography
2.3 Land Use

3.0 CLIMATOLOGY
4.0 HYDROLOGY

4.1 Groundwater4.2 Surface Water
4.3 Flood Potent ia l4.4 Dra inage

5.0 GEOLOGY
6.0 SOILS
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the range of possibi l i t ies to one or more that appear to be the most cost-
effect ive. The princ ipal goals are to recommend a remediation action that
encompasses the optimum combination of environmental benefit , ease of
des ign and construct ion, inst itut ional preference and cost- Spec if ic tasks
to be performed as part of the Feas ib i l i ty Study are presented below.

4.3 .2 TASK 6 — DEVELOP REMEDIAL ALTERNATIVES

SUBTASK 6A - ESTABLISH REMEDIAL RESPONSE OBJECTIVES

Object ive -- To establ i sh a set of s ite-specif ic remedial response objec-
t ives based on publ i c health and environmental concerns and information
obtained dur ing the Remedial Invest igat ion .

Methodology -- Si te-spec i f i c information for the South Cavalcade Street
Site obtained from review of the h istor ic data, from the f ie ld invest iga-
tion program, and from the endangerment assessment should be consolidated
and evaluated to formulate a set of site-specific objectives for remedial
response. Basic guidance should be obtained from Section 300.68 of the
National Contingency Plan (NCR) , 40 CFR 264 (RCRA) , EPA's interim guidance
documents , and the requirements of other federal , state and local regula-
t ions . Object ives for source control measures should be developed to
prevent or s ign i f i cant ly min im ize migrat ion of contaminants from the s i te .
Object ives for off-s ite measures must prevent or min imize the impacts of
contamination that has migrated from the site or from a disposal faci l ity
in which the contaminants w i l l be placed. Consu l ta t i on with EPA Region VI
should be an ongoing process in establishing the remedial response
objectives.

Oel iverables -- A memorandum report briefly presenting the response
object ives and detai l ing the statutory and precedential backup.

SUBTASK 68 - IDENTIF ICATION OF REMEDIAL ALTERNATIVES

Objective — To develop a l imited set of potent ia l remedial alternat ives
for source control and/or off-s ite remedial actions.

GO
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Methodology — The set of remedial alternatives that have already been
developed should be refined, reduced, or augmented, as necessary, in con-
siderat ion of the information obtained during the field invest igat ions on
the adjacent to the South Cavalcade Street Site and the endangerment asses-
sment. These alternat ives shall incorporate the remedial response objec-
tives establ i shed above, but also shall include a no action and one or more
options in which cleanup is not mandated* At least two of the alternatives
shall be consistent with relevant public health and environmental stan-
dards, including RCRA: one for an onsite alternative, and one for an off-
site alternative. The other alternatives should include those that exceed
applicable public health and environmental standards and those that do not <^
attain applicable or relevant standards, but reduce the likelihood of cur- to
rent or future harm from the contaminants. In the latter case, one or more *""
alternatives should be included that closely approach the level of protec-
tion provided by the relevant standards, but do not achieve those stan-
dards. As before, the remedial alternative should be directed toward
components of the environment: groundwater, surface water, so i l s , and non-
so i l s mater ia l s .

Oel iverab le s -- A set of remedial response alternatives for review and
approval by ERA.

4 . 3 . 3 TASK 7 - SCREEN REMEDIAL ALTERNATIVES

Objective — To eliminate remedial alternatives that are clearly not feas-
ible or appropriate.

Methodology -- The list of remedial alternat ives defined in Task 6, should
be subjected to an init ial screening us ing five broad cons iderat ions :

1) Alternat ives that are or may prove to be extremely diff icult to
implement, wi l l not achieve the remedial response objectives with in
a reasonable period of time, or included unproven or unrel iable
technology should be excluded.

•
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2) Alternatives posing significant adverse environmental effects
should be excluded.

3} Alternatives that do not satisfy the response objectives and do not
contribute substantially to the protection of public health and the
environment should be eliminated. Source control alternatives must
achieve adequate control. Off-site alternatives shall minimize or
mitigate the threat of harm to public health, welfare, and the
environment.

4) Alternatives that do not meet the technical 1 requirements of appli-
cable environmental laws (e .g . , RCRA, CWA, TSCA, Safe Drinking
Hater Act, UIC) most likely should be excluded from further consid-
eration. Additional state and local regulations shall also be ad-
dressed as well as known institutional preferences.

5) Alternative whose costs (order of magnitude capital costs and
operation and maintenance costs) far exceed those of the other
alternatives and that does not provide substantial ly greater public
health or environmental benefits should probably be eliminated.
Screening for costs shall be conducted only after screening related
to public health and the environment has been performed.

Deliverables ™ A memorandum summarizing the results of the screening
process, the screening procedures, and the alternatives to be considered
for detailed evaluation.

4 .3 .4 TASK 8 - PERFORM LABORATORY STUDIES/PILOT TESTING

Objective -- To obtain additional information pertinent to the remaining
remedial alternatives through laboratory or bench-scale treatability
studies or pilot testing. The goals are to evaluate uncertainties with
respect to potential remedial measures and to establish engineering cri-
teria for final design.

O
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Methodology -- Additional field investigations, laboratory studies, or
pilot testing needs shall be identified for the remedial alternatives
remaining after the screening process. Prior to commencing the field
investigations for the evaluation of the remedial alternatives, additional
information may be needed, either because new alternatives have arisen or
because special requirements. The benefits of combining, staging, or
phasing the different components of a potential remedial action must be
evaluated. Alternatives involving onsite treatment of surface water,
groundwater, or soils and non-soil materials are likely candidates for
pilot testing. The intent in performing this task is to delineate the
requirements, devise the needed procedures, and init iate testing for those
alternatives that are clearly viable, while the screening and evaluat ion of
remedial alternatives (Tasks 7 and 9) is in progress. In this way, the
Feasibility Study should not be unduly delayed.

Del iverables -- Memorandum report summarizing the tests performed, the
testing procedures and the test results.

4 . 3 . 5 TASK 9 - EVALUATE REMEDIAL ALTERNATIVES

Object ive — To evaluate the remedial alternatives remaining after the
init ial screening (Task 7), incorporating preliminary or final results of
the laboratory or pilot testing {Task 8) and any modeling performed as part
of the endangerment assessment. The goal is to arrive at a recommendation
of the most cost-effective remedial alternative or combinations of alterna-
tives for remedial action at the South Cavalcade Street.

Methodology — The detailed evaluation of remedial alternatives shal l be
carried out by performing six subtasks:

SUBTASK 9A - DETAILED DEVELOPMENT OF REMEDIAL ALTERNATIVES

Each remedial alternative should be developed in detail through considera-
tion of the factors found in 300.68{f) through (j) of the NCR and at a
minimum shall include;

LA
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• Description of appropriate treatment and disposal technologies.
• Special engineering considerations required to implement the

alternatives (Input to Task 8).
• Environmental impacts and proposed methods for mitigation of those

impacts, including costs.
• Operation, maintenance, and monitoring requirements of onsite

remedies.
• Off-s ite disposal and transportation requirements.
• Temporary storage requirements.
• Staging requirements or capabil it ies.
• Capabil ity for segmenting the remedial action.
t Safety requirements for implementation of the remedial action (on-

site and off-s ite) .
« Compliance of off-site alternatives with RCRA and state and local

regulations.

SUBTASK 9B - TECHNICAL ANALYSIS

Each remedial alternative shall be evaluated for technical feasibil ity,
inc luding rel iabi l i ty, implementabi1 ity, and safety cons iderat ions .

• Rel iabi l ity: Reliabi l ity shall be evaluated based on effect iveness
and durability. Effectiveness relates to the degree to which a
remedial alternative can accomplish its design objectives.
Durabil ity is a function of the projected length of time that the
effectiveness can be maintained. Each remedial alternative should
incorporated proven technologies that have a demonstrated,
dependable record of use and that are capable of accomplishing the
desired corrective results over the planned life of the remedial
action; operations, maintenance, and monitoring requirements should
be specified. The evaluation of effectiveness and reliability wi l l
be in relative terms; alternatives that minimize or eliminate the
potential for further or future releases of contaminants to the
environment are considered more effective and reliable than those
that do not have the same capability.
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SUBTASKS 9D - ENDANGERMENT ASSESSMENT

For each alternative remaining after initial screening, the environmental
effects shall be compared. Adverse impacts need to be evaluated only
within the individual scope of each alternative. However, as described in
Section 3 .4 .4 , detailed assessments may not be required for all alterna-
tives. In these cases, it is assumed that no adverse environmental affects
wil l be caused by implementation of the alternative plan. Known environ-
mental impacts of each alternative should be compared to the environmental
effects caused by the no action alternative and with other alternatives
with recognizable environmental impacts. Alternatives that fail to meet
applicable environmental standards and criteria shall be identified.

SUBTASK 9E - INSTITUTIONAL/LEGAL POLICY ANALYSIS

Institutional concerns include such factors as zoning and right-of-way
requirements, transportation restrictions, discharge and construction
permits, worker health and safety issues, and other aspects of existing
federal, state, and local regulations that might bear on the South
Cavalcade Street Site. Superfund remedial actions must achieve the func-
t ional equivalency to NEPA actions. Inst i tut ional concerns a l so include
coordination with federal, state, and local agencies and institutional
requirements, safeguards, and preferences in implementing the remedial
action. These concerns shall be addressed.

SUBTASK 9F - COST ANALYSIS

The costs of each remedial alternative remaining after the initial screen-
ing (Task 7) shall be evaluated as a present worth cost, including total
capital costs and annual operating and maintenance costs for the life of
the project. In developing these costs, the fol lowing steps shall be
performed:

« Estimate capital costs and annual operating and maintenance costs
« Calculate the stream of payments and present worth

in
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• Evaluate the r isks and uncertaint ies in the cost es t imates ;
est imates should be wi th in =50 and -30 percent of the actual costs

• Identify input data and re l iab i l i ty necessary to evaluate the cost
effect iveness of the remedial a l ternat ives

These data can then be arranged in a tabular format to fac i l i tate evalua-
t ion of the a l ternat ives .

SUBTASK 9G - SUMMARY OF ANALYSES AND RECOMMENDATIONS

The purpose of th is Subtask is to br ing together in a succ inct summary the
results of the deta i l ed eva luat ions performed in the prev iou s f ive subtasks
(technical feas ib i l i ty , pub l i c hea l th , i n s t i t u t i ona l , env ironmenta l , and
costs) and to recommend the most cost-effect ive remedial a l ternat ive . The
recommendation sha l l be just i f i ed by compar i son of the re la t ive advantages
and d i sadvantages of the recommended a l t e rna t i ve as compared to the other
al ternat ives evaluated, i n c l ud i ng the extent to which the remedial alterna-
t ives meet the technical requirements and environmenta l standards of ap-
p l i cab le environmenta l regu lat ions . To the extent pos s ib l e , eva luat ion
cr i ter ia and cons iderat ions shal l be app l i ed uniformly to each of the
remedial a l t e rnat ive s ; spec ia l cons iderat ion v/ i l l be addressed where neces-
sary. The most cost-effect ive a l ternat ive shal l be the alternat ive with
the lowest present work cost that is techn i ca l ly feas ib l e and that
adequately protects or mit igates the damages to publ ic health , welfare, and
the environment ,

De l i v e rab l e s — The de l iverables for Task 9 include an oral br i e f i ng to EPA
on the complet ion of the remedial a lternat ives eva luat ion . The remedial
alternat ives evaluated, the evaluat ion procedures, and the results shal l be
deta i led in the br ief ing as should the jus t i f i ca t ion for se lect ing the rec-
ommended a l ternat ive . The summary table prepared in Subtask 9F should
provide the bas i s for the br ief ing .
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4.3.6 TASK 10 - DEVELOP CONCEPTUAL DESIGN

Objective -- To prepare a conceptual design for the recommended remedialalternative.

Methodology -- A conceptual design shall be prepared for the recommended
remedial alternative. The conceptual design should include, but will notbe limited to the following:

« General engineering approach
• Implementation schedule
• Special implementation requirements
• Institutional requirements
t Phasing and segmenting capabilities and requirements
* Prel iminary design criteria
• Preliminary site and facility layouts
* Estimated costs

— Capital costs
— Operations and maintenance costs

• Operating and maintenance requirements
• Safety requirements for implementation

— Off-site
— Onsite
— Costs of implementation

• Additional information as needed

Deliverables -- Memorandum report describing the recommended remedial
alternative and presenting the conceptual design.

4 .3 .7 TASK 11 - PREPARE DRAFT FEASIBILITY STUDY REPORT

nhio.-*--J""- T~

vO 1
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I111
IObject ive - To present the results of th. f - u - i -through 9. the feas lb l l ity study; Tasks 6
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Methodology -- A draft Feasibi l ity Study Report shall be prepared summariz-
ing the results of Tasks 6 through 9. The report shall include the follow-
ing major sections:

0.0 Executive Summary
1 .0 Introduction

1 . 1 Si te background
1.2 Nature and Extent of Problem1.3 Objectives of Remedial Action

2.0 Screening of Remedial Action Technologies
2.1 Technical Criter ia
2.2 Environmental and Public Health Criteria2.3 Inst i tut ional Criter ia
2.4 Other Screening Cr i ter ia
2.5 Cost Criteria2.6 Remedial Action Alternatives Development

3.0 Remedial Act ion Alternat ives
3.1 Alternat ive 1 (No Action)
3.2 Alternative 2
3.n Alternat ive n

4.0 Results of Laboratory /Pi lot Tests
5.0 Analysis of Remedial Alternatives

5.1 Non-Cost Cr i t e r i a
5 . 1 . 1 Technical Feas ib i l i ty
5 . 1 .2 Environmental Feasibi l ity
5 . 1 . 3 Inst i tut iona l Requirements
5 . 1 . 4 Endangerment Assessment

5.2 Cost Analysis
6*0 Summary of Remedia l Alternat ives7.0 Recommended Remedial Alternat ive
ReferencesAppendices

Oel iverab le s — Ten bound copies of the draft Feasibi l ity Study Report.

4 .3 .8 TASK 12 - PREPARE FINAL FEASIBILITY STUDY REPORT

Object ive — To incorporate review comments from EPA on the draft Feas ib i l
ity Study Report into a final Feasibi l ity Study Report.

Del i v e rab l e s -- Ten bound copies of the final Feas ib i l i ty Study Report.
The contents sha l l be the same as the draft Feas ib i l i ty Study Report with
the exception that an addit ional sect ion responsive to the review comments
shal l be included.

4-56
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4 . 4 . 1 TASK 13 - PERFORM EPA DESIGNATED ACTIVITIES

Objectives -- To ass ist EPA in presenting the results of the Remedial
Invest igat ion/Feas ib i l i ty Study effort and to ass ist in the development ofa Record of Dec i s ion .

Methodology -- On an as needed bas i s , fact sheets, site diagrams, and other
information shall be prepared at the request of EPA for presentat ion at
meetings. In addit ion, ass istance shal l be provided to EPA a needed in
preparing the Record of Dec i s ion through preparat ion of technical infor-mation, and attendance at meetings.

Del iverab les -- Technical support, ass i s tance , and attendance at meetings,as required,

4.4.2 TASK 14 - PROJECT MANAGEMENT

^::-:^^^-::::^
Methodology -- Th*» ĉ ««waj me scope of thfc * a- t , tHor* '»«. S USk fS <"««««' '« Sect ion 5 of this
°«"--rables .. Summar)es of ys, monthly reports.

QCin
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5.0 PROJECT MANAGEMENT

5. 1 ORGANIZATION

The project management organ izat ion of the South Cavalcade Street Site
RI/FS shall be designed to provide a clear line of functional and program
responsibi l ity and authority, supported by a management control structure.
Basica l ly , this control structure should provide for:

•
•
•
•
•
•

Clear ly identif ied l ines of communication and coordinat ion
Monitoring of program budget, schedules and financial performance ^inManaging key technical resources ^
Provid ing periodic financial management and progress reports <<—
Health and Safety O
Qual i t y Control °

The project team should be composed of managers and technical spec ia l i sts
who can fu l f i l l , at a min imum, the fo l lowing project roles :

•
•
•
*
•
*

Technical Advisor
Project or Site Manager
Qua l i ty Assurance Coordinator
Health and Safety Off i cer
On-site Coordinator
Technical Spec ia l i s ts in the f ie lds of
- Hydrogeologyv V &+/

- Chemistry
- Engineer ing
- Toxicology
- Industrial Hygiene
- Air Quality

An organizat ional chart for the RI/FS project team is shown in Figure 5-1 .

The ma
field

,iagement staff wil l be directly responsible for the execution of all
and analytical activities conducted in support of all hazardous waste

5-1
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site investigations and for ensuring that these activities are carried out
in strict compliance with the Quality Assurance and Health and Safety
Policies described in the PRP's Project Operations Plan.

For the purposes of the field investigations program outlined herein, the
onsite coordinator (or equivalent) should be delegated responsibility for
the coordination and execution of the onsite field activities outlined in
Section 4,0 of this work plan. It is the onsite coordinator's responsi-
bility to ensure that all field investigation tasks are conducted in strict
compliance with the PRP's Project Operations Plan. In this capacity, all
onsite field personnel wil l report directly to the onsite coordinator for
all matters directly relating to the field investigation. In addition, all
onsite field personnel should be trained in proper health and safety
procedures, equipment operation, and field sampling techniques, and be
thoroughly familiar with Quality Control procedures.

Subcontractor personnel providing servies in support of this project will
perform such work in strict compliance with the appropriate contract spec-
ification for the activity. Responsibility for the health and safety of
subcontractor personnel will rest directly with the subcontractor.

It will be the responsibility of the Senior Geologist or Engineer to ensure
that the work performance of subcontractors is consistent with all aspects
of the relevant contract specifications including health and safety. Any
observed significant variance that is not expeditiously corrected by the
subcontractor shall be brought to the immediate attention of the Project
Manager or the Health and Safety Officer, as appropriate,

5.2 DELIVERABLES

A comprehensive list of deliverables which will be submitted to the £PA is
shown in Table 5-1. The schedule for submittal of deliverables is also
shown in this table.

oo
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TARI.E 5-1
LIST AND SCHEDULE OF DELIVERABLES FOR THE SOffTH CAVALCADE STREET RI/FS

TASK SUBTASK DEIIVERABLES
WEEK DUE FROM

PROJECT BEGINNING

0

eni

OA
OB
OC
00
1A
IB
1C
ID

2A
2B
2C

20

2E

Work Plan, Interim Site Characterization Report, POP, Site Plan
Health and Safety PlanQuality Assurance and Qual ity Control Plan
Site Specific Field and Analytical PlanSite Management Plan
Addenda to the Site Plans and Interim Site Characterization Report
Addenda to the Site Plans and Interim Site Characterization ReportSite Survey w/topography (base map) and overlays of current faci l it ies and util it ies
of 1" - 100' as addenda to Interim Report on Exist ing Information and Site PlansDeta i led documentation of wells occuring in the vicinity of the site. 1 mile radius
of site if on publ ic record; one quarter mi le radius of s i te if no public record.
1) Resu l ts from field study and 2) laboratory analyses, 3) chain of custody forms, 4)
memorandum of field act iv i t ies with f ie ld techniques documented.
1) Resu l t s from laboratory analyses , 2} cha in of custody forms, 3) memorandum of
field act iv i t ies with fie ld techniques documented.1) Contour and isopach maps and strat igraph ic profi les and 2} memorandum with
a l terat ions/mod if i ca t ions of subsurface bor ing/we l l i n s ta l l a t i on programs as deemed
necessary.
1 } Borehole logs w/USC, b low counts, static water levels , 2) results of chemicalanalyses, 3) results of geotechn ica l ana lyse s , 4) copies of f ie ld notes of superv is ing
geolog ist/engineers
1) Wel l logs and complet ion records for al l newly i n s ta l l ed sha l l ow we l l s , 2) documentation
of the volume and d i spos i t i on of al l water removed from the we l l s , 3) copies of field
notes of superv i s ing geoloist/engineer, 4) water level measurements and interpretat ions of
water table, 5) analytical laboratory results, 6} cha in of custody forms ( cop i e s ) , 7) rawdata and results of all aquifer tests .

36

0 0 1 3 6 2
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TABLE 5-1 (CONTINUED)

TASK SUBTASK DELIVERABLES
WEEK DUE FROM

PROJECT BEGINNING

en

2F

2G

I) Wel l logs and completion records for deep wel l s , 2) documentation of disposition
of all water produced during development and sampling of deeper wells, 3) copies offield notes of supervising geologist/engineer, 4) analytical laboratory results, 5)
chain of custody forms (copies).1) Descriptions of non-soil materials encountered on site, 2) map of locations and
extent of these materials, 3) analytical laboratory results, 4) copies of field notesof supervising geologist/engineer, 5) chain of custody forms (copies).

4
5
6 6A

6B
7

8

Endangerment Assessment
Draft Remedial Investigation Report
*Final Remedial Investigation Report for the South Cavalcade Street Site
Memorandum report presenting response objectives and detailing statutory and
precedential backup.Set of remedial response alternatives.
Memorandum of results of remedial alternatives screening process, screening procedures,
and alternative considered for detailed evaluat ion.
Memorandum report of laboratory studies/pilot tests performed, testing procedures and
test results.

38
37
45
43

47

55

*Monthly memorandum of financial/technicai reports.
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TABLE 5-1 (CONTINUED)

TASK SUBTASK DELIVERABLES
WEEK DUE FROM

PROJECT BEGINNING

enI

10

11
12
13
14

9A-E
Tabular summary of evaluations of technological feasibility, institutional, public 58
health, and environmental, and costs as a basis for oral briefing to ERA.
Memorandum report describing the recommended remedial alternative and presenting the 63conceptual design.
Ten bound copies of the draft Feasibi l ity Study Report 68
Ten bound copies of the final Feasibil ity Study Report 78
Technical support, ass istance, and attendance at meetings (as required) As needed
Summaries of project progress meetings As needed
Progress Reports Monthly

0 0 1 3 6 4
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5.3 REPORTING REQUIREMENTS

The project manager wi l l prepare a monthly status (progress ) report
cover ing the technical and f inanc ia l aspects of the work ass ignment. These
reports wil l be submitted to EPA Regiona l Site Project Off i c e r with in 15
calendar days after the end of the reporting period. For consistency in
presentat ions, the content of the monthly status reports wi l l fol low the
format spec if ied by the EPA.

The project manager wi l l prepare a draft project report with in the schedule
specif ied in the work p lan . Each report wi l l contain an-execu t ive summary
and be forwarded by cover letter. After receipt of comments from the EPA»
a final report wi l l be prepared and d is tr ibuted . The project report wi l l
conform to report ing requirements spec if ied by the EPA.

In addit ion to preparat ion of these de l i verab l e s , the project manager wi l l
attend all monthly progress meet ings . Not i f i cat ions to the EPA wi l l be
prepared concerning any modif icat ions or amendments to the work plan and at
complet ion of the project.

$ .4 SCHEDULE,

The schedule for conducting the R I/FS is shown in Figure 5-H . The ent ire
project should take approximately 18 months to complete.

*r—oo
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TASK MONTH 0 ( 2 3 4 5 7 8 9 10 II 12 13 14 15 16 17 18 19 20
0 DEVELOP WORK PLAN

f COMPILE AND EVALUATEBACKGROUND INFORMATION
2 PERFORM FIELD INVESTIGATION

3 PERFORM ENDANGERMENTASSESSMENT t

4 PREPARE DRAFT REMEDIALINVESTIGATION REPORT
5 PREPARE FINAL REMEDIALINVESTIGATION REPORT
6 DEVELOP REMEDIALALTERNATIVES
7 SCREEN REMEDIALALTERNATIVES
8 PERFORM LAB STUDIES /PILOT TESTING
9 EVALUATE REMEDIALALTERNATIVES
10 DEVELOP CONCEPT DESIGN

11 PREPARE DRAFT FEASIBILITYSTUDY REPORT
12 PREPARE FINAL FEASIBILITYSTUDY REPORT
13 PERFORM EPA DESIGNATED. ACTIVITIES
14 REPORTING AND MANAGEMENT — -

PROPOSED PROJECT SCH
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